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[OFFICIAL NOTICE. ] 
Sixth Annual Meeting, Pacific Coast Gas Association. 
— 


OFFICE OF THE SECRETARY, OAKLAND, CAL., June 6, 1898. 


The sixth annual convention of the Pacific Coast Gas Association, Mr. 
F. H. Eichbaum, President, will be held in San Francisco, on Tuesday 
and Wednesday, July 19 and 20, 1898, in the office building of the San 
Francisco Gas and Electric Company ; morning sessions, from 10:15 to 
12:30 ; afternoon sessions, 2 to 4:30. The Board of Directors will meet 
on Monday, July 18, at 8 P.M., at headquarters, which are hereby estab- 
lished at office of Mr. E. C. Jones, Chief Engineer San Francisco Gas 
and Electric Company, No. 413 Post street. 

Copies of all papers, questions and applications for membership must 
be mailed to Secretary prior to July 18. Members to whom questions 
are assigned are requested to send answers promptly. 

Papers will be submitted by the following members, on subjects to be 
announced : 

E. C. Jones, San Francisco, Cal.; C. O. Poole, San Francisco, Cal.; 
John L. Howard, San Francisco, Cal.; O. M. Gregory, San Jose, Cal.; 
F. Foveaux, San Francisco, Cal.; John A. Britton, Oakland, Cal.; 
W. M. Parker, Bellingham Bay, Wash.; A. Gutsch, Fresno, Cal. In 
addition to his address as President, Mr. Eichbaum will continue his 
** Reminiscences.” 

The question of the change of name of the Association, from that of 
the Pacific Coast Gas Association to that of the Pacific Coast Gas and 
Electric Association, will come up for final action. 

Mr. George H. Hollidge, of Merced, Cal., has charge of ‘‘ Wrinkles,” 
and Mr. John Clement, of Red Bluff, Cal., is directing the ‘‘ Experi- 
ences.”’ It is hoped the members will contribute liberally to both of 
these departments. 

An excursion is arranged for Thursday, July 21, particulars of which 
will be hereafter announced. 

The Secretary has on hand a number of bound copies of the ‘‘ Pro- 
ceedings,” which are purchasable at $2 per copy. 

JOHN A. BRITTON, Secretary. 








| [OFFICIAL NOTICE. | 
Wrinkle Department, Pacific Coast Gas Association. 
scaciidiliaiitimge 


MERCED, CAL., March 11, 1898. 


lo the Members of the Pacific Coast Gas Association: At the last 
meeting of the Pacific Coast Gas Association to me was delegated the 
duty of collecting and presenting any matter, in the shape of original 
ideas or special devices, which may come under the head of ‘‘ Wrinkles,” 
to be presented in proper form for the benefit of the Association at the 
next regular assembly. 

Many of our members having charge of gas plants on the Coast have 
many plans, that are practical, handy and labor-saving, which many 
others by force of circumstances have never seen, but who, on presen- 
tation of the device, drawn an@described, or through the medium of 
our official organ (the AMERICAN Gas LIGHT JOURNAL), would gladly 
embrace the opportunity, and put into practice a plan very beneficial— 
which perhaps had been in use in some obscure place many years, used 
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exclusively by one man—thst would, when given daylight, benefit the 
whole gas fraternity. 

On reading this communication, please see if you have not forgotten 
something in the shape of a ‘‘ Wrinkle,” that is doing good service in 
your works, that would be of great importance to the Association. 
Your answer to this will greatly oblige. Geo. H. HOLLipasr, 

Editor ‘‘ Wrinkle” Department. 








BRIEFLY TOLD. 





THe Latest CHAPTERS, BY VIVIAN B. Lewes, F.I.C., eTc., IN RE- 
SPECT TO THE MODERN DEVELOPMENTS OF ACETYLENE.—The Incorpo- 
rated Gas Institute held its Thirty-fifth Annual General Meeting, June 
21-23 last, in Exhibition Hall, Belfast, Ireland, with Mr. James Stel- 
fox, presiding. From whatever point of view one reviews the meeting, 
the verdict must be handed in that it was a complete success. The 
paper list was long, but the topics were so cleverly written up by their 
authors, that the themes of themselves, rounded out by the intelligent 
discussions they provoked, caused the technical side of the meeting to 
be anything than dull. The social phases of the assembly were har- 
monious, happy and enjoyable ; and, take it all-in-all, the Incorporated 
Gas Institute membership may not be other than congratulated on their 
whole work during the term that marked the Institute’s attainment of 
50 per cent. of the three-score-and-ten limit. A feature of the meeting, 
of course, was the ‘‘ lecture,” on the second day, by Professor Vivian 
B. Lewes, F.1.C., etc., who recurred for his subject to the matter of 
acetylene, although this time he selected to detail its latest develop 
ments ; which, of course, was eminently proper. The ‘‘ Chief Super- 
intending Gas Examiner to the Corporation of the City of London ”— 
for that title rightfully is included in the ‘‘etc.” which usually accom- 
panies his name when it appears in print—has had much to say about 
calcic carbide and the resultant gas that follows its contact with water ; 
and the first of his chapters thereon (in the shape of a communication 
to the Society of Arts—London, Jan. 16th, 1895) we have held were re- 
sponsible for much of the gain that came to the earliest speculators in 
the calcium carbide industry. During the course of his first carbide 
prospectus Prof. Lewes remarked : ‘‘ At the present time, private infor- 
mation from America shows that calcic carbide can be produced at a little 
under $20 a ton, and the beautifully pure lime obtained by the decompo- 
sition would be worth at least $2.50 a ton, and as a ton of the carbide will 
give rather more than 1} tons of quicklime or 1} tons of slaked lime, 
$17.50 may be taken as the cost of the acetylene produced from a ton of 
the materia], and will leave a margin for handling.” So much for the 
first estimate of Prof. Lewes. Having felt winter merge into spring, 
and spring pass into summer, the Professor, at the 1895 meeting of the 
Incorporated Gas Institute, ‘‘ lectured” that body on ‘‘Acetylene and 
the Part it Plays in the Luminosity of Flame.” In the course of that 
lecture, referring to the cost per ton of calcic carbide, he remarked : 
‘*T have information which I believe to be reliable, to the effect that in 
Germany the carbide is being made at 170 marks, or practically $42.50 
per ton, and experiments carried out in England point to the possibility 
of making it in bulk at $47.50 per ton. * * * Looking at these facts, 
I think it will be safe to say that the cost of making it will be between 
$40 and $60 per ton, and the selling price will be between $50 and $70 
per ton.” Now, in 1898, he returns to the estimating point—again be- 
fore the Incorporated Gas Institute—in the lines of which ‘‘ lecture ” he 
declares : ‘‘ In practically considering the price of carbide and the cost 
of acetylene, it is useless to take into account any other factor than the 
price at which carbide can be bought in bulk ; and this is £16 a ton at 
the carbide works, which probably means £20 delivered in most locali- 
ties.” In that conclusion the Professor is amply supported by the latest 
pamphlet issued by the ‘Acetylene Illuminating Company, Limited,” 
of the ‘‘ Falls of Foyers, Scotland,” and of ‘‘ Victoria street, London.” 
This Company, which is the largest manufacturer of carbide of calcium 
in Great Britain, declares: ‘‘ The wholesale price of carbide, as at pres- 
ent quoted by this Company, is £20 per ton at Foyers, special terms be- 
ing made to the trade for important contracts.” Of course, we know 
that the test of time tells things truest, and we also know that some 
must lead that others may follow ; but would it not be best that profes- 
sional men of the stamp or reputation of Prof. Lewes assumed a middle 
course rather than that an early prediction of their’s should enable con- 
scienceless promoters to ‘‘ skin the lamb ?” 





Notrs.—Mr. J. D. McCollum has accepted a responsible position 
with the Los Angeles (Cal.) Company.—The latest ridiculous propo 
sition is that to establish a Company in opposition to the Cicero Gas 
Company, of Oak Park, Ills. 





Observations upon the Construction and Working of 
Inclined Retorts. 
Rl EP Sieg 
[A paper prepared by Mr. E. Drory, of Berlin, Germany, for the 8th 
Meeting of the English Institution of Gas Engineers. } 


Although much has already been written about inclined retorts, 
their installation, cost of working, etc., the author ventures to commu- 
nicate some information on this subject, which, drawn from Conti- 
nental experience, and representing Continental views, may not be 
without interest. 

At Berlin, 26 furnaces with inclined retorts were erected in the 
course of last summer, and all but two furnaces were brought into ac- 
tion last winter. Each setting contains 9 retorts, 154 feet long. Un- 
fortunately, neither in Vienna nor in Berlin did the circumstances 
permit the erection of new retort houses, specially designed for inclined 
retorts ; and the existing ones, originally built for horizontals, offer by 
no means favorable conditions, either for ventilation or the manipula- 
tion of coal and coke. At Berlin, in spite of these drawbacks, a saving 
in wages of 1s. 83d. per ton of coal, or about £5,000 per annum, was 
effected, as well as economizing nearly the same amount in fuel. A 
return of 20 per cent. on the capital expended on these benches may, 
therefore, be looked for. The average production of gas per retort and 
per day was 12,700 cubic feet with Durham coal, and 14,000 cubic feet 
with an addition of 15 per cent. of Silesian coal—the duration of charge 
being 4 hours 48 minutes. It is not necessary to enter further into the 
detals of working results and economy, as the cost of labor and mate- 
rials, and the conditions of working on the Continent differ so entirely 
from those in England that a comparison is hardly possible. 

The following remarks are restricted to the actual working and con- 
struction of inclined retorts, and embody the author’s experience of 
nine years. One principle adopted was the avoidance of all expense 
beyond that strictly necessary to secure good and reliable work ; but, 
on the other hand, there was free expenditure, where the prospect of 
economy in labor seemed to justify the capital outlay. 

1. Manipulation of Coal.—On a works where the slopers form the 
total, or a considerable part of the gas producing plant, it is advisable, 
for the sake of security, to have the engines, coal crushers and eleva- 
tors in duplicate. Where there are two parallel rows of benches (as at 
Berlin), the engines should be placed in a central position, so that one 
or either is able to drive one or either crusher and elevator, and these 
latter able to feed either row of benches. Many engineers will feel 
quite safe with a single set of apparatus, merely having duplicate 
pieces of the movable parts of the machinery in stock. Oncein Vienna 
the steam engine driving a coal crusher broke down in such a manner 
that repair in situ was not possible. The consequence was that the 
whole machinery had to be put out of action for a fortnight. A sim- 
ilar accident might occur any where, and unexpectedly (accidents being 
usually of this kind), either to the engines or elevators, which are the 
parts of the greatest importance. 

Two systems of coal crushers are in use at Berlin and Vienna—viz., 
with rollers and with jaws respectively. These latter have proved 
themselves preferable, as they will crush any sort of coal, including 
the hard Continental and cannel, with almost equal ease, which can- 
not be said of the roller crusher. One jaw crusher at Berlin disposes 
of more than one ton of coal a minute. 

There are also two systems of elevators, the bucket elevator and the 
hydraulic lift for coal trucks. Where the coal has to be broken, the 
first one seems to be the handier, asit will automatically draw away the 
broken cval from under the crusher. 

Coal hoppers have been provided above and along the whole length 
of the benches. The outlay entailed by this arrangement has been con- 
sidered too high by some Continental engineers; but it is soon repaid 
by the economy in labor—the transport of coal in front of the hot fur- 
naces being avoided. For delivering the coal into the hoppers (in 
Vienna and Berlin) conveyors have been used, as well as trucks run- 
ning on rails. There is little doubt that a conveyor is the more suit- 
able of the two, and does not necessitate heavily constructed hoppers 
to carry the rails and trucks, nor require so many men to work it. All 
the mechanical appliances for coal have proved very reliable, and the 
wear and tear on them is moderate. 

2. Charging of Retorts.—When the coal falls from the conveyor 
into the hopper, it forms into heaps, on the sides of which the large 
lumps tumble down ; the fine coal remaining in the middle. The coal 
in the hopper, therefore, varies in size. Supposing the charging appa- 
ratus to be perfectly automatic, it would require to be continually ad- 
justed to suit the different sizes of coal ; and this would be, to say the 
least, difficult. The author, therefore, does not make his charging ap- 
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paratus of the completely automatic type, but relies to a certain extent 
on the intelligence of the workman. This man, standing on an elevated 
platform, has all three rows of retorts well under his observation, and 
can easily control the charging, and after the carbonization is complete, 
observe the layer of coke in the retorts. The shoots, which are lifted 
into the mouthpieces by means of a lever, are made at such an angle 
that coal of average size will just charge the retorts properly from top 
to bottom. Such regulating as is necessary is done by the workman 
with a horizontal slide valve fixed between the measuring chamber and 
the shoot. With a little practice, a man will get so accustomed to this 
regulating work, that he will charge one hour English coal, the next 
Silesian coal, and the next again Westphalian coal with equal ease. 

It is not desirable that one and the same amount of coal be charged 
in every retort cotite qwil cotite. Large and dry coal runs down 
quickly and carbonizes easily ; and a heavier charge is necessary than 
in the case of fine and wet coal. In every case the retorts receive the 
charge of coal necessary to fill them up to the top. It would appear 
that the difficulty in England is to make the stoker chargea sufficiently 
large quantity of coal. This is certainly not so either in Germany or 
Austria. The men retain so much of the discipline of their military 
service that, as arule, they do their work conscientiously, especially if 
there is a good foreman; and as only a few men are required for 
charging, it is easy to select the pick of the yard for this purpose. 

3. Manipulation of Coke.—The successful economical working of an 
installation of slopers depends in a great measure on the ease with 
which the discharging can be done, and the coke disposed of. Different 
sorts of coal give sometimes very varying results. Silesian and Mora- 
vian coal does not swell during carbonization, and the coke ‘slides out 
easily when slightly pushed from above. Several coals of the Durham 
district do not give much trouble either, although they swell during 
carbonization, whereas others make a deal of pricking up from below 
necessary. The same trouble was experienced with Westphalian coal. 
As this difficulty cannot well be overcome, there is all the more reason 
for making the quenching and disposing of the coke as perfect as possi- 
ble. 

Where the working floor of the retort house is on the ground level, 
and the coke quenched where it falls, the men are greatly hindered by 
the heaps of coke. Ou the other hand, where there is a stage floor, and 
the coke falls through openings into trucks and is quenched therein, 
they suffer considerably from the steam and smoke, both above and be- 
low. Indeed, the men protested against this method in Berlin. It also 
entails a considerable amount of labor, as the trucks have to keep pace 
with the rapid discharging of the retorts. The system which appears 
best adapted to avoid these drawbacks is the ‘‘De Brouwer trough,” 
which is at work at Bruges and the Hague, and is in course of installa- 
tion at Cassel and Charlottenburg, near Berlin. The conveyor in the 
trough takes away the coke to the heap automatically, quenching it 
gradually on the way, and sending up the vapor near the front of the 
benches. Consequently the work at the retorts can be proceeded with 
without hindrance or interruption. 

4, The Retort House.—The construction of the retort house is also a 
matter of great importance. There is no doubt that considerable econ- 
omy can be realized, and much can be done for the general comfort of 
the men, if, instead of the old-fashioned retort house, a construction 
were attempted somewhat better adapted to the peculiar working con- 
ditions of the inclined retorts. This is by no means an easy task, for 
the human mind clings persistently to the customary and the conven- 
tional, and needs time to find the form adequate to the new idea. 

The chief thing is to know clearly the main features desirable in a retort 
house for inclined retorts. The author's objects in this respect were sim- 
ply these : Protection against wind and rain for the furnaces ; protec- 
tion against heat, smoke and vapors for the men. Obviously, these 
aims are nearest attained the closer the roof and walls approach the fur- 
naces, and consequently, the nearer the men get to the open air. The 
design of the retort house now to be described is a result of the above 
train of ideas. 

The two rows of furnaces, 30 feet apart, and the elevated sides face to 
face, form, together with the gable walls, a kind of open courtyard. 
The men on the top of the stage floor, who have a good deal to suffer 
from the heat (being obliged to stand rather close to the furnace) are 
thus protected against wind, but have plenty of fresh air. On the lower 
side of the furnaces, above the bottom stage floor, the retort house walls 
(iron girders in concrete) are built at a distance of only 4 feet from the 
furnaces. Sliding doors are provided in front of the retorts, which are 
pushed aside during the time of discharging. The men, who have no 
particularly hard work to do, are practically as much in the open air 


as their comrades in the coal or coke yard, and much prefer this to the | 








smoky retort house. In Vienna a small roof was at first erected, to 
protect them against snow and rain ; but the men soon found that they 
were much better off in the open air, and asked to have it taken away, 
which was done. Since then they have worked there several winters 
and summers with satisfaction. Frost can do no harm, there being no 
hydraulic machinery to be effected by it; and in the event of a very 
heavy rain the charges may be postponed for a quarter of an hour. 

In the highest part of the roof, just above the low side of the furnace, 
an aperture is left, 6 feet wide, the whole length of the bench, which, 
acting as a chimney, will easily draw away the vapors, as well of the 
top as of the bottom mouthpieces. At Berlin, where the slopers are 
built in an old retort house with a semicircular roof, the top of which 
forms the center line of the two rows of benches, the vapors from the 
furnace stream across the top stage towards the middle, to the great in- 
convenience of the men. 

It is evident that a retort house especially designed for slopers can- 
not cost much. The covered area is but small; walls and roof, very 
light ; and foundations, next to nothing. This fact can but favorably 
affect the original outlay for slopers as compared with other systems of 
gas production. 

5. Furnace.—The adoption of a generator is necessary for a furnace 
with inclined retorts. The simple fire bar system is not to be recom- 
mended, as no uniform heat is obtainable thereby, especially with re- 
torts 15 or 20 feet in length. Particular care must be taken in the con- 
struction of the setting, as well as of the stays for keeping it in its 
position. The retorts, the generator and the regenerator should have 
separate stays. 

It is also very essential that the fuel gas leaves the generator at as 
low a temperature as possible, so that the arches which have to carry 
the weight of the setting should not suffer too much. For this it is 
necessary always to keep a uniform layer of 4 to 5 feet of fuel ; to keep 
the generator perfectly tight, so that no air can enter through a leak 
and cause combustion in the wrong place; and to evaporate about 1 
pound of water under the fire bars per pound of coke used as fuel. 

If the combustion is a dry one, the gaseous fuel leaves the generator 
at a temperature of about 2,500° F. If a sufficient quantity of water 
is evaporated, this temperature will be only 1,800’ F. In the latter 
case, moreover, the slag is quite soft, so that the fire bars only want 
cleaning once in 48 hours. The opening through which the generator 
is fed must be as large as a retort mouthpiece, in order to get the large 
lumps of coke easily through. The regenerator must be of such ample 
construction that the heated air leaves the last flue at a temperature of 
1,600° F., and the waste gases must not have more than 900° F. when 
entering the chimney. 

As to the interior of the setting, the supports which carry the retorts 
should not be more than 8 inches apart, as otherwise the retorts are 
liable to crack ; and the joints of the retort lengths should be perpen- 
dicular, so that they just come in the middle of a support. 

The correct distribution of the heat is of the greatest importance. 
The retorts should not be too hot in one part, especially near the bottom 
mouthpiece, as otherwise stopped ascension pipes and thick tar in the 
hydraulic main will be the result. A uniform heat is secured by cov- 
ering up 6 inches of the intermediate spaces of 8 inches between the 
supports on the level of the upper retorts. By these means a slight 
pressure is obtained in the furnace, resulting in a uniform distribution 
of the fuel gas through the relatively small apertures. This is on much 
the same principle as the rose of a watering pot, which with a high 
pressure and numerous small holes gives off a uniform distribution of 
the water, whereas one with relatively large holes and low pressure 
gives it off in an irregular way. Apart from this, there is a damper in 
the main flue leading from the generator to the furnace, which allows 


i the fuel gas to be forced either more towards the upper or lower parts, 


as may be necessary according to the sort of coal used. 

6. Quality of the Gas.—The illuminating power of the gas produced 
with slopers of 154 feet length is the same as that produced with hori- 
zontals 8 feet long. 

7. Advantages of the System.—Inclined retorts have the advantage 
of being able to produce gas of good quality and in large quantities on 
a small area of ground. They effect considerable economy in labor. 
In a modern, well ventilated retort house, provided with a De Brou- 
wer’s trough, certainly not more than five men are necessary for work- 
ing 180 mouthpieces, including charging and discharging of retorts, 
and quenching and taking out of coke ; and one extra man is sufficient 
for attending to 10 fires. But the great advantage of the slopers lies in 
the fact that neither skilled nO® heavy manual labor is any longer re- 
quired in the retort house. The old stokers, who enjoyed all sorts of 
privileges, and often felt themselves the real masters both of the works 





American Gas 


44 





Light Fournal, July 11, 1898. 








and of the situation, have disappeared, and with them a great deal of 
the engineer’s troubleand anxiety. The few men left, knowing that 
they can be replaced without difficulty, do their best to give satisfac 
tion to their employers, and thereby retain their well paid and easy 
work. It is, therefore, not to be wondered at that the popularity of 
slopers and the increased demand for them on the Continent—especially 
in Germany—is growing apace. 








The Carbonizing Plant of a Modern Gas Works. 


——— 


[A paper prepared by Mr. F. D. MarsHALL, of Copenhagen, Denmark, 
for the 8th Meeting of the English Institute of Gas Engineers. ] 


In 1896 the writer had the privilege of reading at the annual meeting 
of this Institution a paper on the ‘‘ Monier System of Cement Construc- 
tion as Applied toGas Works,” with a partial description of the coal stores 
at the Frederiksberg works of the Danish Gas Company. Last year, 
facilities were afferded for describing the method of discharging coal 
by the Hunt’s system, storing in the large bins or pockets, and the 
eventual transport by rail and re storage in the bins or pockets at the 
gas works previously alluded to. It is now proposed to bring the car- 
bonizing plant at the same works to your notice ; and, if permitted, the 
writer hopes at some future time to complete the series, by describing 
the coke handling methods employed. 

Coal Storage Plant.—For the sake of clearness and sequence, it may 
perhaps be permitted to shortly recapitulate the course of the coal, 
from the moment of arriving by steamer, until placed ready for use in 
the retort house. : 

The coal is lifted, as described in last year’s paper, by the 2-ton Hunt’s 
grabs, and stored in the Monier bins or ‘ pockets” at the harbor. This 
machinery, it may be remarked, has now been in use for some time ; 
and it is even more successful than was anticipated—the cost of un- 
loading and storing being lower than previously quoted. 

Anyone interested in the matter is invited to inspect this unique and 
labor saving installation, which will well repay a visit, even at such a 
distance as Copenhagen. 

From the large stores at the harbor, the coal is conveyed daily by 
train tothe smaller stores on the works, which contain a week’s sup- 
ply, or about 1,000 tons. The coal trucks, each containing 10 tons, are 
specially constructed with flap doors in the bottom. They are run over 
a pit, and the contents dumped into the same. The coals, after passing 
the crusher, are elevated at the rate of 1 ton per minute, and deposited 
by means of the overhead conveyor in the funnel-shaped ‘* pockets” or 
bins of the store, which were minutely described in the paper of 1896. 
From the bins, the coal is transferred by the lower conveyor band to 
the three elevators supplying the hoppers in the retort house. 

At the time of reading the paper describing this machinery, the 
writer was not in a position to quote exactly the cost of handling and 
storing the coal by this method. Since then, however, the exact figures 
have been ascertained, and as they may prove interesting they are 
given below. By the aid of two men, 120 tons of coal are handled—that 
is to say, they are received, crushed and stored at the rate of 1 ton per 
minute, and simultaneously removed from the store and conveyed to 
the retort house at a like rate. The train conveying the coal. to the 
works consists generally of from 10 to 14 wagons, containing from 100 to 
140 tons ; and this quantity, allowing time for shifting trucks, is disposed 
of in about 3 to 3} hours. The installation is successful to a degree ; 
and it has not failed for a single hour since started three years ago. 
The wear and tear is inappreciable, and the question of labor Gorrenfal 
as it is to say so) is reduced to a vanishing point. 

Referring to the matter of prime cost, the question will be asked, 
Can such an installation pay? Here are the figures based on the fact 
of the installation having cost complete £3,500, and destined to handle 
30,000 tons of coal annually : 

One man, storing, 3 hours daily, supplying hoppers in 
retort house and clearing up, looking to engine, etc., 


3 hours daily, at 34d. per hour, say annually.......... £33 
Two men shifting trucks, 3 hours each at 3$d............ 33 
Oil ‘waste, Drotena, GUWRATIT 6 SoG sees cece cs 30 
Depreciation on £3,500 at 2 per cent..................... 70 
Interest on £3,500 at 4 percent ............cccccn cece 140 

£306 


On an annual quantity of 30,000 tons this equals 2.44d. per ton, for 
unloading, storing, supplying retort house, and including wear and 
tear and interest on capital. 





Carbonizing Plant.—The immediate object of this paper is to de- 
scribe the carbonizing plant of the works in question, which are equip- 
ped witha complete and perfect installation of inclined retorts. The 
writer is, perhaps, one of the pioneers in the adoption of the inclined 
system of retort setting, for after a visit to M. Coze at Rheims in 1889, 
he was permitted by his Directors to erect an experimental 9-retort 
oven, heated by a Hasse-Didier furnace, at the old Frederiksberg 
works of the Company. This oven was gradually perfected; and 
eventually, five years ago, the retort house at the Odense works was 
fitted with an installation of 51 retorts. This installation, proving in 
the highest degree satisfactory, was used as the model for the retort 
house as the new works. 

The plant consists of three benches, each containing 51 retorts (five 
settings of 9 and one of 6 in each bench), or a total number of 153 re- 
torts. The angle is 32°, and the dimensions of the retorts are 21 inches 
by 18 inches by 11 feet 6 inches long, through the longitudinal axis. 
They are heated by tubular generators of special design ; and such is 
their efficiency that last year’s fuel consumption was 9.5 pounds of coke 
used per 100 pounds of coal carbonized, and the heat escaping to the 
main flue is barely sufficient to maintain the necessary draught. At 
any rate, the main flue is quite black ; and the analysis of the escaping 
gases gives on the average 18 per cent. of carbonic acid, and about 0.20 
per cent. of carbonic oxide. 

The retorts are set entirely with block stones, very few or no bricks 
being employed, excepting to line the furnaces. The presence of many 
joints, however carefully made, is a source of weakness, causing settle- 
ments, with the result that the retorts lose their alignment. This is ob- 
viated to a great extent by using the block stones instead of brickwork. 
Coupled to this, a less clever man can complete the setting ; for, given 
a good drawing, and the block stones numbered, he sets to work 
as happily as a child with a box of toy bricks. There are no baffle 
walls, no intricate passages, and no nostrils to choke up—all being 
open, and easy of observation and access in every part. The result is 
a beautiful and uniform heat. 

The sides of the retorts are parallel, excepting at the upper ends, 
where at the mouthpiece, for a length of about 2 feet, they are con- 
stricted in a peculiar manner; the first 2 feet having a distinctly greater 
angle than the body of the retort. This was found by experience to 
greatly assist the even distribution of the coal ; and, what was of still 
greater moment, it induced the last portion of the coal, or that with the 
least speed, to adjust itself properly in the mouthpiece of the retort, and 
not remain on the iron. 

The generator is immediately under the setting. This is a controver- 
sial question ; but having in view that the ultimate mission of a gene- 
rator is to save fuel, and not to be an obstruction in the cellar, or a 
hindrance to coke handling machinery, the writer is inclined to think 
that its proper place is under the setting. 

The retorts are charged from three fixed hoppers, one to each bench, 
fed by the three elevators from the coal bins or pockets. These eleva- 
tors are supplied by the lower conveyor band previously referred to. 
Each hopper contains 61 tons of coal, or 12 hours’ supply for each 
battery. They are filled by the man in charge of the coal store at 
6 a. M. and 6 P. M. 

The retorts are charged by scoops running on a light railway, three 
scoops to each bench (one for each tier). As the railway is continuous, 
the supply can be obtained from any hopper in the event of the hopper 
attached to any particular battery being out of repair. There is a total 
absence of conveyors or other machinery in the retort house, and con- 
sequently no clatter or noise ; all being of the simplest description. 

The upper and middle floors are constructed of the lightest steel 
beams and plates, all of the most gossamer-like description—this with 
the idea of saving structural expenses. The house is well ventilated. 
The upper or charging doors are jacketed with asbestos ; and there is 
no oppressive heat to worry the men employed. 

The greatest possible attention has been paid to the hydraulic mains 
and over bench fittings; all caps and openings being fitted with man- 
hole faced doors and screws. Each hydraulic is fitted with leveling 
screws, and there are no loose bolts or luted joints whatever. As the 
writer’s old friend, Mr. John West, remarked when inspecting the ar- 
rangement, ‘‘ This isn’t compétition contract work.” 

A stopped pipe—that man-killing nuisance—is almost unknown, and 
the professional pipe jumper is not on our staff. 

The entire installation of the benches, including all iron, brickwork 
and labor, was carried out by the Stettiner Chamotte (Didier) Company, 
and the writer has pleasure in testifying to the thoroughness exhibited 
throughout. 

Working Results.—Stokers’ wages, 8-hour shifts, 4s. 6d. per shift. 
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Section on Line X X. 


One man charges and draws 24 retorts per shift. One man carbonizes 
10,320 lbs. coal per shift. One man produces (at 10,800 cubic feet per 
ton) 49,680 cubic feet of gas per shift.| One man attends to six fires 
per shift, clinkering the same once every 24 hours. The carbonizing 
wages per ton, including one man cleaning lids and tidying the retort 
house, clinkering and cleaning fires, looking to the water supply of the 
furnaces, etc., 1s. 6d. per ton—this price being from the time the coal 
leaves the hoppers until the moment the coke is quenched in the cellar. 
Each retort carbonizes per diem 1,720 lbs. Each retort produces per 
diem 8,316 cubic feet of gas. The life of a retort is 1,000 working days 
on the average, and produces during its life 8,316,000 cubic feet of gas. 
Each bench requires for fuel, on the average, 9.5 lbs. of coke per 100 
lbs of coal carbonized. 

It will be remarked, no doubt, that the retorts are short, being only 
11 feet 6 inches long. Respecting the length of inclined retorts, the 
writer, together with other Continental engineers, holds very strong 
views. It is believed that where failures have occurred with the in- 
clined system (and it cannot be denied that failures have happened), it 
can be traced to the excessive lengths of retorts employed. 

To this fact, too, may be traced the falling off in illuminating power, 
of which so much is heard in England, and which “‘ Field’s Analysis” 
proves. 

One of the drawbacks to the inclined system, and, in fact, the most 
serious one, is the quick accumulation of graphite or ‘‘scurf” in the 
upper ends of the retorts. This accumulation is very marked even in 11 
foot 6 inch lengths, and in highly heated 20 foot retorts it must be a 
much more serious matter. With short retorts, there is absolutely no 
falling off in illuminating value, although worked at very high heats. 
To remove the pressure at the top of long retorts, the remedy has been 





1, If the furnace cleaner is taken into consideration, the quantity per man per shift 
equals 33,000 cubic feet. 





tried of taking the gas off at the upper ends; but, as might have been 
anticipated, ‘‘ the remedy has proved worse than the disease.” 

Another point in favor of the short retorts is that they can be set in 
one length, the weakness of joints being thus avoided. Setting in- 
clined retorts even in short lengths is a very delicate matter, for the 
whole setting has an inclination to slide forward. With heavy 20-foot 
retorts this is very appreciable, and ponderous backstaves and retaining 
anchors are often employed to keep the retorts in their places. With 
short lengths, this tendency to slide is reduced to a minimum, and an- 
chors or backstaves are not required. 

Again the cost of the setting and the house for the long retorts is en- 
hanced out of proportion to the labor saved, the gas produced, and the 
duration of the setting, as compared with the settings of short lengths. 
This is a controversial matter, but although the writer might, under 
certain conditions, be tempted to increase the length to 15 feet, no argu- 
ments would ever induce him to exceed that length. 

Comparing the inclined system with power stoking, the writer argues 
that everything, including common sense, pointsin favor of the former 
plan. Elevators and hoppers are needed in either case, but here the 
similarity ends. For the inclined system the retort house may be more 
cheaply and lightly constructed ; and the costly installation of the 
power stoker, with its power raiser, its skilled labor, and its endless 
wear and tear, are entirely dispensed with. Power stoking is a costly 
Colossus, turning an otherwise decent looking retort house into some- 
thing between a pithead anda machine shop. No! power stoking is an 
elephantine achievement for the picking up of pins. 

Comparing the cost of carbonizing per ton, the writer has no definite 


‘information as to the results obtained by the power stoker ; but he can 


scarcely imagine that when everything connected with stoking ma- 
chinery is taken into consideration, it can work out as cheaply as stok- 


| ing on the inclined system. 
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Regarding the cost of installation per mouthpiece, the inclined system | 


on both sides to have everything thoroughly understood and clearly 


is at present handicapped by monopolies and harassing royalties ; but| expressed. Then the conditions of the contract should be faithfully ob- 
foal J p 


once these hindrances are disposed of, there is no question in the writer’s | served by both parties as expressed. 
| to annoy and harass the water companies, and to depress and destroy 
| the value of their plants for the sole purpose of securing them at a 


mind that the inclined plan will work out considerably cheaper. 

Inclined settings are undoubtedly much more expensive to build than 
horizontals—perhaps 50 per cent.; but against this must be set off the 
extremely costly power stoking machinery. The installation at the 
Frederiksberg works, including hoppers, elevators, all iron and brick- 
work, worked out at £103 per retort ; and the writer would be glad to 
know how this compares with first-class stoking machinery. 

Personally the writer has nothing but praise for the inclined system, 
and that it is appreciated by the men is evident from the fact that he 
has been personally thanked by the Socialist leader of the men’s Feder- 
ation for having lightened their labor. This is very gratifying, and if 
nothing else has been gained by adopting the plan but a Socialist’s 
thanks, then indeed we hold a proud and enviable position. 

Mr. Marshall added that they had found dusty coal had a tendency 
‘to creep down generally on being heated. If one heated manganese 
in a closed retort, gas bubbles were formed, and created a little sort of 
volcano; and he believed something of the same kind happened in in- 
clined retorts. With very fine coal, the upper surface became carbonized 
quickly from the heat, the gases underneath were compressed to a cer- 
tain extent, and eventually produced a little voleano in the coal, which 
caused it to bedisturbed, and there was a movement towards the mouth- 
piece. He did not know of any other reason to account for it ; but it 
was perfectly true that coal did slip down to a certain extent, especialy 
when it was very dusty. 








Municipal Franchise Contracts. 
Ce ees 
|A paper read by Mr. H. E. Keener, at the last meeting of the Ameri- 
can Water Works Association. } 


Private enterprise and capital, when guided by a thorough know- 
ledge of the situation and requirements and the results desired, have 
enabled many cities and villages of our country to secure a satisfactory 
water supply which was an absolute necessity to public comfort, health 
and safety, and which they would have been utterly unable to obtain 
otherwise. Prominent among the obstructions in the way of public 
works stand constitutional limitations upon borrowing money or incur- 
ring indebtedness by municipalities. Many communities are unwilling 
to go into debt to the extent necessary to construct a proper system of 
water works and keep the mains extended to meet the demands of rapid 
growth. Sometimes the necessity for sewers, public buildings, schools, 
improved streets, fire departments or other public requirements is so 
pressing that the amount of money which can be raised by taxation or 
borrowing is devoted to some of these purposes, while private capital 
is available to procure a water supply. Besides this, the success of 
many American cities in dealing with those affairs which must be left 
to municipal control has not been so conspicuous as to encourage 
thoughtful and conservative men to extend their functions. It may 
well be doubted whether the true plan should not be to carry on by 
private enterprise, under proper control, everything not governmental 
in its nature which is capable of being so conducted. The well-known 
higher cost of all work done under municipal management, and the 
corruption too often connected with municipal affairs, afford powerful 
arguments in favor of private water works. 

Whenever it is found desirable to construct a water system by private 
capital it becomes a problem how best to safeguard the interests of all 
parties concerned, The interests to be protected are those of the muni- 
cipality itself and of its inhabitants, who are or may become consumers 
of water, and those of the bondholders and stockholders of the com- 
pany. These interests, however, resolve themselves into two only. 
The public interests are all in the hands of the representatives of the 
people who have been elected to protect them, and whose action is 
binding upon all the individuals composing the public. The officers of 
the company, while acting within the scope of their authority, repre- 
sent all the interests of the company, and their actions bind the bond- 
holders as well as the stockholders. Unless both parties desire to deal 
honestly and fairly with each other, it is better to abandon the enter- 
prise at the start. 

A contract of this character must of necessity be for a long period of 
years, and through this entire period the conduct of both parties should 
be guided and controlled by the desire to carry out the contract and 
agreement as made in letter and in spirit. All the terms and conditions 
of the contract should be carefully thought out in the light of experi- 
ence and the local conditions. There should be a strong determination 


Many cities are now endeavoring 


valuation less than their real worth, entirely forgetting the great serv- 
ice rendered by the company in the early days of its existence, when it 
came to the aid of the community and helped to develop and build 
it up. 

In nearly all cases the earnings at the beginning do not more than 
pay operating and fixed charges, and frequently they are not even 
sufficient todo that. The company bases its expectations of profit on 
the future growth of its business, and this is the work of years. Often 
the struggle for a bare existence ends in the appointment of a receiver. 
Of course, those who put their money into water plants do it for profit, 
and they expect an average profit which will fairly compensate them 
in view of the delay in returns and the risk they run. Moreover, the 
ability and skill required to make the enterprise a success are entitled 
to fair compensation. Thus, on all accounts, they are fairly entitled to 
considerably more than the bare interest on the money invested. The 
highly profitable private water plants are exceedingly few when com- 
pared with the large number in existence. I repeat, the percentage of 
those is small which are successful from the time they went into opera- 
tion to date. A large number run for years without profit, and some 
until their final collapse. Indeed, this is so evident that we may reason- 
ably assume the municipalities also expect that the water companies 
will realize fair profits on the construction and operation of their 
plants. 

Nearly all franchises granted within the last 20 years provide for an 
option by the city to purchase the plant at some fixed period at a valua- 
tion to be determined in the manner provided for in the contract. 
Within the last few years, where these options are about to mature, in 
quite a number of cases there seems to have developed a strong desire 
on the part of the public authorities or of individuals to take every ad- 
vantage and to overreach the water companies in every possible way to 
diminish the value of their property and practically confiscate them 
outright. This is done by all sorts of attacks, such as excessive taxa- 
tion, interference in the operation of the works, or other adverse legis- 
lation in some of the numerous ways devised to accomplish the desired 
end. It seems strange that anyone who pretends to possess a sense of 
justice should stoop to such conduct, but the sad fact remains. 

In formulating a water works franchise or contract it should be con 
sidered that the municipality furnishes the use of the streets and other 
public rights of way for the distributing mains and lines, and it also 
contracts for a supply of water for its use as a corporation, and for its 
inhabitants for their private use. The agreed compensation for such 
use constitutes the entire income of the company. The city agrees to 
pay for the service of fire protection, sewers, parks and public buildings. 
The contract also fixes the rates to be paid by the inhabitants for 
domestic, sanitary or manufacturing uses. The municipal authorities, 
through the power delegated to them by the legislature, and as the 
elected representatives of the people at the time of making the contract, 
determine and name the rates that shall be paid and received for the 
various kinds of service. This course has been followed for years as 
right and just to all parties, and has been constantly sustained by the 
courts. Latterly several attempts have been made to change arbitrarily 
the rates expressed in the written franchise or contract, but so far with- 
out material success. 

A private water company was operating in a suburb of Chicago, 
which was annexed to that city in 1893. This company has a legally 
granted franchise and contract which specifically fixed the rates for 
water for municipal and private use. In October, 1897, the City Coun- 
cil passed a brief ordinance which provided that this water company 
should charge the same rates for water supplied by it to private con- 
sumers which were charged by the City of Chicago for water supplied 
by its works. This ordinance pretended to impair the contract made by 
the original ordinance, which prescribed the rates authorized to be 
charged for water supplied by the company. It was obviously unfair 
and unjust, because it attempted a change in the terms of the contract 
by one of the parties thereto without the consent of the other. Further- 
more, the cost of the service to the company was very much higher 
than to the city, because the city pumps about twice as much water ina 
day as the company does in a year, and the quality of the city service 
and water is notoriously bad and that of the company admittedly good. 

Argument is not necessary to show that it is not reasonable to ask the 
company to furnish perfectly clear, filtered water at a high pressure at 
the same rates as the city charges for unfiltered water at a low pressure. 
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The company was not consulted, and no effort was made by the City 
Council to ascertain the merits of the case. A suit was brought to test 
the validity of this ordinance, which is now pending in the Supreme 
Court of Illinois. Meantime, the ordinance has been disregarded by 
the company and it continues to charge at its former rates. Somewhat 
similar attacks have been made in Carlisle, Freeport and Danville, 
Iils.; in Denver, Col., as well as in other cities, which have resulted in 
litigation, but in no instance has any municipality finally succeeded in 
its attempt. As the result of numerous instances of municipal bad 
faith in such matters a general distrust prevails in financial circles and 
these franchises now go begging, to the serious detriment of many 
communities which are thus deprived of water works. 

The proper way to draw up a franchise contract would be to grant to 


_ the company the right to erect, operate and maintain the water system 


free from municipal competition, which should at all times furnish a 
clear, wholesome, potable supply of water, ample in quantity and under 
a minimum and maximum pressure, and so constructed as to make 
ample allowance for future growth. Provision ought to be made so 
that future extensions can be demanded and compelled to supply actual 
future needs and growth, but not speculative real estate deals. The 
capacity of the plant should be clearly and definitely expressed, with 
provision for maintenance and capacity intact during the entire life of 
the contract. 

The rates for all service, either public or private, should be such as 
will insure a fair return on the capital actually invested, but not on 
fictitious bonds or stock. The water rates should be on a sliding scale ; 
higher for the first few years and descending as the business increases. 
In fixing the rates local conditions are of supreme importance, for no 
two plants are operated under the same conditions. The city should 
reserve to itself the right to purchase the system and to become its sole 
owner. 

To arrive at a fair basis for such purchase requires the consideration 
of all the circumstances and conditions which go to make up the situa- 
tion as it actually exists, and not all of these can be predicted with 
accuracy at the time the contract is made. The object for which water 
works are constructed is to obtain the best possible water supply at the 
lowest rates for the service consistent with good business management, 
which must always contemplate depreciation and enlargement and 
reasonable return on capital invested. To attain this object municipal 
water systems are perpetual in duration ; are monopolies ; pay notaxes, 
and have the free use of streets and public grounds. In order to ob- 
tain the same object, the same rights ought to be granted to private sys- 
tems. These systems, though built by private capital, are quasi-public 
in their functions. Water works are a natural monopoly, and ought 
to be recognized and protected as such. 

This proposition secures ready assent when applied to the municipal 
works, and the logic is unanswerable in all cases where operation de- 
pends on special privileges or franchises. One company is better than 
ten for the public convenience, whether the object is to operate a gas, 
telephone, street railway or water company. Competition never per- 
manently reduced the rates in any of these cases; but the duplication 
of systems surely increases the cost of construction and operation and 
gives no better service. In most cases the public has to pay this in- 
creased cost sooner or later. If not, it becomes a causeless waste and 
ought to be avoided. Every imaginable benefit to the public can be 
better secured by one system which is properly protected, limited and 
controlled. The failure to observe this principle has resulted in great 
loss to all concerned, while its recognition would result in decreased 
interest charges on capital and subsequent reduced rates for service, 
and would again enable commu nities unable to build water works for 
themselves to secure the assistance of private enterprise, which at the 
present time is next to impossible todo. Capital does not require high 
rates of interest, but it does demand honest treatment and certainty in 
its returns, 

The rights and interests of the public and municipality are protected 
by the control which they reserve and their right of purchase. The 
municipality may properly be given the right to purchase the plant at 
any time on, say, six months’ notice, provided the proper elements are 
considered and a proper method is fixed by which to ascertain the pur- 
chase price and mode of payment. The elements which must be con- 
sidered certainly include the following : 

First, the cost of the plant, including a fair construction profit. This 
should cover adequate compensation for skill and time thus employed. 
Second, interest on thecost. Third, compensation for risk and develop- 
ment of the business. 

Once more, local conditions are of controlling importance, and no 
two systems will stand on the same basis. The cost of construction of 





the plant and all betterments should be ascertained at the time of con- 
struction ; facilities for complete investigation should be extended ; all 
books and vouchers be open to the municipality, and all accounts veri- 
fied. To this should be added, say, 20 per cent. for a construction 
profit, and this fixes the price at which the municipality is then entitled 
to purchase. The outstanding bonds, if any, must be assumed by the 
city and the balance paid in cash, unless otherwiseagreed. If the pur- 
chase is delayed, then interest on the price thus fixed is to be computed, 
and also the agreed rate to cover the risk, and a fair valuation for the 
developed business, which is the result of years of skillful and exper- 
ienced operation. It will be readily conceded that if the plant isin suc- 
cessful, profitable operation, so that the possession of it is desirable to 
the city, the company which made it so should be entitled to just com- 
pensation for having attained such a result. The amount of such re- 
muneration is easily arrived at and ought to be readily conceded and 
added. From this amount should be deducted the net earnings of the 
company for the period, including whatever accounts may have been 
carried to the depreciation or sinking fund account. The result thus 
ascertained would be the purchase price. 

All water should be supplied through meters except that for use of 
the fire department for extinguishing fires, and sewer department for 
flushing purposes. Then low rates per 1,000 gallons could be fairly and 
safely made so that free, liberal, legitimate use may be had of the nec- 
essary service at a minimum cost. It is a well known fact that more 
water is wasted than is legitimately used, and in all schedules of as- 
sessed or frontage rates this item of waste has to be considered, and 
thus the careful, proper user of water is compelled to pay for a waste 
he does not cause, and for which he should not be obliged to suffer. 
Experience and records show that selling water by measurement is as 
proper and equitable to all concerned as in the case of any other 
commodity, and the great increase in the use of meters shows that this 
fact is being rapidly recognized. 

The local conditions, which vary so radically in the different commu- 
uities, make it impossible to submit what might be considered a model 
form of contract, but the principles endeavored to be laid down in this 
article may be safely used to produce a contract just to both parties 
which ought not to lead to friction in the future. 

In conclusion, it seems to the writer that there is not only a necessity 
for the existence of private water supply, but that a fair, safe and just 
contract can be made by which both the municipality, unable to build for 
itself for various reasons, and private capital engaged in that capacity, 
can mutually undertake the enterprise with satisfactory results to both. 
Municipal franchise contracts granted and made for water supply should 
obtain for the water company the same security and protection in their 
rights and property as are enjoyed by other investments. Public control 
of rates charged for water service based on cost plus a reasonable profit, 
eliminating municipal competition, is a proper safeguard for the inter- 
ests of consumers, investors and taxpayers. 








Inaccuracies in the Determination of Carbon and Hydro- 
gen of Combustion.’ 


—<— > 


By Mr. CHARLES F.. MABERY. 


I was much interested in the results of Mr. G. Auchy which ap- 
peared in the April number of this Journal, since they are closely in 
line with my own observations in determining these elements in hydro- 
carbons, and an examination of this subject which I have now in 
hand. During the last five years in my work on the composition of 
the petroleum hydrocarbons, these determinations have occasioned 
much trouble and expense on account of the difficulty in keeping the 
details under control. The difficulties which I have encountered are 
the following : 

1. An efficient and durable means for removing carbon dioxide and 
water from air and oxygen. 

2. Maintaining a sufficient temperature to prevent gaseous hydrocar- 
bons from escaping without complete combustion. 

8. Incomplete absorption of carbon dioxide in a 334 per cent. solu- 
tion of potassium hydroxide. 

4. Escape of moisture from the potassium hydroxide bulb, over fused 
calcium chloride and potassium hydroxide. 

I now have these details under such control that assistants and stu- 
dents, by following directions, may be sure of obtaining correct results. 

It is not the purpose of this note to discuss these details in full, since, 
as mentioned above, I have work in progress for the purpose of ascer- 
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taining the limits of these sources of error, including the forms of pot- 
ash bulbs. 

That it is not safe to trust to the calcium chloride attachment of the 
potash bulb, even when it contains solid caustic potash, as ours always 
does, to retain all moisture, is shown by the following results, in which 
a second sulphuric acid tube was placed after the potash bulb. These 
results are taken at random from notes on combustions recently made : 


0.1402 gram of a California distillate, 138°-140°, gave 0.4485 gram 

carbon dioxide, and 0.1897 gram water. 
aie hehe dtdeh ahs Onsap 0s 0 85.00 per cent. 
ON ETO E 14.60 ‘ 

Gain in second sulphuric acid tube 0.0007 gram. 

0.1413 gram of a California distillate gave 0.4372 gram carbon dioxide 
and 0.1851 gram water. 

AE ee Oe eT eee 84.84 per cent. 
EPR 3 Slee Sciceee eis. 14.56 ‘ 

Gain in second sulphuric acid tube 0.0022 gram. 

1.1420 grams of a hydrocarbon from commercial paraffine, boiling 
point, 306°-308°, fifty mm., gave 0.4434 gram carbon dioxide and 0.1882 
gram water. 

NE sil vighid cratering harecs dee 85.19 per cent. 
PINN Carine wnnwiatined caves 14.738 * 

Gain in second sulphuric acid tube, 0.0012 gram. 

0.1884 gram of a paraffine distillate, 294°-296°, fifty mm., gave 0.4293 
gram carbon dioxide and 0.1842 gram water. 

NE Bhi so bk et ede Codectecees.. 85.07 per cent. 
SED GF os SnWi Sabb Cade c's sec. mee 6 

Gain in second sulphuric acid tube, 0.0015 gram. 

0.1443 gram of a paraffine distillate, 338°-343°, fifty mm., gave 0.4507 
gram carbon dioxide and 0.1884 gram water. 

PRU OT eee Midi e oni 85.45 per cent. 
NN 5 ci cig wR eie eee canon 360A ::.°* 

Gain in second sulphuric acid tube, 0.0015 gram. 

0.1423 gram of a paraffine distillate, 258°-260°, fifty mm., gave v.4441 
gram carbon dioxide and 0.1423 gram water. 

DRGs bcesusadn cehunsedese< 85.09 per cent. 
PN Craldexgs ics acnces 0 

Gain in sulphuric acid tube 0.0016 gram. 

0.1368 gram of a California distillate, boiling point 139°-140°, gave 
0.4309 gram carbon dioxide and 0.1837 gram water. 

DO aaa sake d diwtekwiews coe secs 84.96 per cent. 
PIR fis: Sede da dds dEsy 1653:.....**° 

Gain in second sulphuric acid tube 0.0009 gram. 

0.1459 gram of a California distillate, boiling point 188°-189°, gave 
0.4559 gram carbon dioxide and 0.1886 gram water. ; 
SIs v odsecc ree stares eocenccs 85.70 per cent. 

I x's. 0 ehnsinn vabwredescosd 14.40 ‘ 

Gain in second sulphuric acid tube, 0.0016 gram. 


Unless great care be exercised in the rapidity of the combustion I 
suspect loss of carbon dioxide, but have not yet attempted to prove it. 
It will be seen that these results confirm the observations of Auchy, 
Drown, Blair, Dudley and others, that the ordinary form of potash 
bulb will not retain all the moisture unless the operation be controlled 
with the greatest care. Another serious difficulty with us has been the 
impurities in the granular copper oxide. In blank tests it does not 
cease to cause an increase in weight in both sulphuric acid tube and 
potash bulb until it has been heated in oxygen as long at least as it 
would be in six combustions. But when constant it apparently remains 
so. 








Aluminum as a Fuel. 


———— 


At a meeting of the German Electrochemical Society, held in Leipsic 
last April, a very interesting discussion occurred on the possibilities of 
aluminum asafuel. The gist of the discussion (as the same was trans- 
lated by Dr. Goldschmidt for the American Manufacturer) is ap- 
pended. 


The use of aluminum as a refining and heat producing agent is based 
upon the high temperature developed by its combination with oxygen. 
As sources of the latter, oxides are most serviceable, but sulphides may 


gen, sulphur can be used for the combination with aluminum, while alu- 
minum may be replaced in some way by magnesium or calcium carbide. 
The use of aluminum as a reducing agent is nothing new. This fact 
was pointed out by many scientists not long after the discovery of this 
metal, but they hardly ever operated with the oxygen combinations of 
the bodies to be reduced, using in most cases the chlorides or fluorides. 
The sulphides were ignored almost altogether. A number of chemical 
authorities have occupied themselves with the reducing power of alum- 
inum, but all operated with very small quantities, heating the mixture 
in a glass or crucible within a muffle, or through the wall of the vessel. 
The reaction in those cases was often so violent that vessel and contents 
were lost, while only occasionally could small quantities of aluminum 
alloys be recovered. 

Claude Vautin especially called attention to the fact that a large num- 
ber of metal oxides could be reduced by aluminum. He, too, heated 
his mixture from the outside by placing the crucible with its contents in 
a coke fire. In the same way Greene and Wahl succeeded in producing 
pure manganese. 

As the reaction between aluminum and oxygen combinations is very 
violent, it was of first importance to secure control and utilize the power 
thus developed, and to prevent the sudden and violent boiling which 
formerly rendered the whole work futile. In the first place, the import- 
ant fact was realized that it was not all necessary to heat the mixture 
throughout to the temperature of ignition, but that it was entirely suf- 
ficient to create this heat at one single point. From there it was trans- 
mitted, more or less, throughout the whole mass, and from a heat con- 
suming it became a heat producing process. 

Starting out from tests for the production of chrome, it was seen that 
it would be very difficult to obtain the necessary temperature even at 
one single point, but this difficulty was overcome by using an easier 
ignitible mixture for the initial stage of the process so as to transmit 
this heat to the more refractory mass. Its componentsof such a charge 
superoxides are the best, but other combinations such as lead oxide, 
copper oxides, super-manganate of potash can be used to good advan- 
tage. 

The process, it wasshown, had the further advantage that pure metals 
free from aluminum could be produced, if the respective metal oxide 
be used to a slight excess. Thus, there were given two different uses 
for the process ; first, the utilization of the heating power developed by 
the aluminum mixture, second, the utilization of its reducing power 
for the production of pure metals or alloys. 

The working method has to be adapted according as one or the other 
of those two purposes is in view. When indifferent substances are 
added to the mass, the heat can be kept low enough to prevent the melt- 
ing of the body to be heated and the separation of the metal reduced. 

The product obtained is rather a sintered mass which forms a perfect 
casing around the body to be heated. When the mixture is to be used 
as a means for generating heat where the temperature should be kept 
below a certain point Goldschmidt adds to the mixture some inert 
matter. In such a case a large excess of cheap oxides, such as iron 
oxides, iron ores, sand, etc., is used with a limited quantity of alu- 
minum. The whole mass once ignited will form a slag without much 
reduction taking place and will heat up any object placed in its center. 
The inert matter that in some such cases is added to the mass may be 
magnesia, lime, etc. If onthe other hand metals are to be produced, 
no inert matter is added, so that the heat developed is sufficient to melt 
both metal and slag. For heating a rivet, for instance, it is firmly im- 
bedded in the heating mixture consisting of pulverized aluminum, iron 
oxide, sand, etc. 

Upon this casing is put a smali ball formed of aluminum powder and 
any substance that delivers up oxygen readily. This ball is provided 
with a fuse of magnesium which is ignited. As soon asthe casing is 
white hot all over, itis broken, and the rivet is found to be red hot and 
ready for use. There is, of course, much heat lost in this manner by 
radiation. In the practice it would be advisable to surround the heat- 
ing mass by a non-conductor, such as sand or sod. This method can 
be used also for soldering and welding, it possessing the advantage over 
electric welding that a thoroughly uniform heating of the pieces can be 
obtained, while with electricity the greatest heat is developed at the 
places of contact and the adjoining parts remain comparatively cool. 

As regards the production of metals in their pure state, chrome was 
first operated on. The temperature required has heretofore been pro- 
duced by the electric are only ; it is estimated at 3,000° Centigrade. For 
this purpose a mixture of chrdOme oxide and powdered aluminum is 
placed into a crucible lined with magnesia, and the conversion started 
in the manner described above. Then more of the mixture is put in 
until the crucible is full. Theconverting process continues. By adding 
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the mixture more or less fast, or having it more or less dilute, the 
course of the process can be fully controlled, and practice will soon 
teach how it is conducted most advantageously. 

This apparatus works much faster than the ordinary electric furnace, 
and at a very much higher temperature than is used, for imstance, in 
the production of aluminum. Like the electric furnace, the apparatus 
can be arranged for continuous working by providing two tap holes, 
one for the metal, and the other forslag. It has the further resem- 
blance to the electric furnace that in both the same difficulty had to be 
overcome. For a long time neither could be put to practical use, for 
as long as the heat had to be introduced from the outside, no crucible 
material was capable of withstanding the double action of heat and 
liquid bath. Not until the heat was produced in the interior was it 
possible to use the apparatus commercially and for production on a 
large scale. 

In the production of 10 pounds of chrome, such an apparatus develops 
during the short duration of the process about 2,000 horse power. The 
outside of the crucible remains almost cold during the reaction, and 
not until the process is finished can the heat here be noticed. After 24 
hours the whole is cool enough, that the crucible can be emptied, and 
the regulus be taken out. Theslag immediately above the metal is alum- 
inum oxide, which is best worked up again to metal. As the latter will 
still contain some chrome, it can be used for chrome production so that 
here a regular circle of utilization is given. The aluminum oxide can 
also be utilized directly, as it is perfectly free from hydrogen, and for 
this reason superior to the natural emery. 

The metal yield obtained by this method of working is very high, and 
will approach in many cases 100 per cent., for the metal bath is covered 
at once by a layer of slag forming an airtight seal which prevents 
evaporation. Besides chrome, all other metals, for instance, manga- 
nese, iron titanium, borium, tungsten, molybdenum, nickel, cobalt, 
vanadium, tin, lead, cerium, and the other metals of the rare earths 
can be produced in the manner described, that is by endothermic re- 
action and free from aluminum. The recovery of barium, strontium 
and calcium is also made possible. The slag from this process offers 
another interesting feature. The slag produced in the recovery of 
chrome shows red transparent crystals within small hollow spaces. 
These crystals are undoubtedly rubies as the natural ruby also owes its 
color to chrome. But they are too small to possess any commercial 
value. ® 

For the recovery of metals, of course, only pure aluminum should 
be used. It will then be easy to obtain pure metals free from carbon 
which has been a long cherished wish of metallurgists, especially in 
the case of chrome and manganese. 

For heating purposes pure aluminum is not at all required. The 
crude product obtained directly from bauxite or other clay earth is 
fully sufficient, even if it contained less than 50 per cent. of aluminum. 
The silicon in it would be not only harmless, but it would rather pro- 
mote the reaction. Such aluminum could surely be produced much 
cheaper than the present commercial article. 

All the above shows that two new uses have been found for alumi 
num (to a smaller degree for magnesium and calcium carbide also). 
both veing based upon its property as a heat accumulator by which it 
is made possible to recover and utilize the large amount of power ex- 
pended in its production in the form of heat. Another step forward 
would be the recovery of electri¢ power from the oxidizing process of 
the aluminum, and the utilization of a large part of the heat produced 
for power purposes. The great results expected from aluminum ever 
since its discovery will then be realized, even if it be in a different way 
from what was thought originally. It will then play the part of a 
power accumulator of the highest order rather than that of a metal. 








Lead Plumbing. 


—— 
“M. A. C.,” writing on this subject in the Metal Worker, says : 


I think the plumbers will do well to advocate more generally the use 
of lead pipes for plumbing work. To please the eye it has been the cus 
tom to use in all the exposed piping, in bathrooms in particular, and other 
portions of the house, nickel plated brass pipes. These no doubt when 
kept in fine condition are pleasant to look upon, but the labor entailed 
in keeping them polished bright is no small item. This opinion is the 
result of experience. I had been doing nickel plated work for my cus- 
tomers for a considerable time, and my family had the same idea that 
many others had, that we must have nickel plated plumbing when we 
rearranged the bathroom in our own house—and I must confess that I 
took more or less pride that I was also to have a glittering bathroom. 





One of the first pipes to show the need of attention after my new bath- 
room was completed was the flush pipe to the water closet. I soon be- 
gan to notice that the trap under the lavatory and the overflow and 
waste from the bathtub, as well as the service pipes to the different fix- 
tures, were commencing to show the need of polishing, and for some 
time it has taken a good portion of a forenoon in every week to bright- 
en these pipes up with polishing material. 

I have no hesitation in saying that nothing would induce me to use 
anything but lead pipes when I plumb my house again. If a plumber 
is careful to keep the dents out of his service pipes and runs them 
true, in good alignment ; wipes his jointsof good form with finesolder, 
then soils his work neatly afterward, I think it presents an appearance 
that may not be as glitteringly attractive as the nickel pipes, but which 
cannot be said to be objectionable. If after the lead work is finished a 
coat of transparent varnish is given all the pipes, they will need no 
attention for years, and will retain a very satisfactory appearance. In 
case of repairs or accidents which require the piping to be taken down, 
it is far easier to take down lead work and put it up again than the 
nickel plated piping, which is often difficult to make tight again. If it 
is good for the shoemaker to stick to his last, I would say it is equally 
so for the plumber to stick to his lead. 








Alternating Current Transformers -from the Station 
Manager’s Viewpoint. 
wiiecchbeitalisenis 
[A paper read by Mr. W. F. Wuirts, at the Omaha Meeting of the Am, 
Inst. Electrical Engineers. | 


In the early days of alternating central station development, many a 
sale of alternating central station equipment was lost to direct current 
competitors by the facts, figures and fancies which the salesman of 
direct current apparatus was able to advance concerning the wasteful- 
ness of energy, the expense of maintenance, and the danger to life 
which purchasers must accept as inseparably wedded to any transformer 
system. 

Notwithstanding that the danger to life was unfortunately made 
much of, and the facts grossly misrepresented, still the correctness of 
many of those arguments, in the light of present knowledge, stand up 
remarkably well under the scrutiny of qualitative analysis. And it is 
even more remarkable, in view of the natural tendency to exaggerate 
induced by zeal to make sales, how little, if any, were the facts of these 
evils overdrawn or magnified. Quantitative analysis in fact proves 
that most figures then given to show the amount of transformer 
‘leakages’ were understated. On the part of salesmen this was un- 
doubtedly more a mistake of the head than of the heart, for while some 
few of them knew the results of some isolated tests of some particular 
size of one type or manufacture of transformer, no one, whether sales- 
man, engineer and designer, or manufacturer, had any knowledge or 
conception of the cumulative effect of transformer losses on the station 
output. Such little knowledge as had then been acquired related mere 
to the transformer efficiency under certain percentages of rated load, 
than to all-day efficiency, or the 24-hour ratio of energy output to 
energy absorbed under average conditions. 

Little, if anything, was known of transformer core losses, and the 
effect of power factor on station and line capacities had not had con- 
sideration. As long ago as 1892 the writer, in making a careful exam- 
ination into the operations of one of the then largest alternating stations 
in this country, made the discovery that with a net meter rate to con- 
sumers of about 20 cents per 1,000 watt hours, the income per k.w. hour 
output at the switchboard was only about 6 cents, showing an average 
loss from station switchboard to consumers’ meter of about 70 per cent. 

Current was supplied, in accordance with the then existing universal 
practice, through one or more transformers for each customer. In two 
or three cases, for large installations, as many as 18 or 20 transformers 
were erected for a single customer, no transformer of more than 75 
lights capacity being used ; the transformer primaries connected in 
multiple, but the secondaries feeding entirely distinct and separate 
circuits. 

Of each 1000-watt hours output at the switchboard it was estimated 
that approximately 300-watt hours were delivered through the custom - 
ers’ secondary meter, 600-watt hours were accounted for by transformer 
core losses, leaving 100-watt hours to be accounted for by transmission 
and other losses. 

A statement of these conclusions to a well-known manufacturer, who 
supplied the wattmeters and many of the transformers, elicited the 
opinion that either the primary meters registered too fast or the second- 
ary meters too slow. 

A meter expert from the factory accordingly spent several weeks in 
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testing all primary and secondary meters, found them correct, and 
proved that the apparent discrepancy was not due to the meter end of 
the plant equipment. With the writer's recommendation that a 3 wire 
secondary network be erected, using 100-yolt lamps, and fed through 
large transformers at frequent centers of distribution, the matter was 
dropped ; but there is no doubt that the proportion of the output 
attributed to transformer Josses was approximately correct. 

Since that time it has been the writer’s good fortune to be in touch 
with a considerable number of alternating plants, giving him knowl- 
edge of their operating results, and he does not hesitate to assert that 
very few plants exist, giving continuous service, using separate trans- 
formers for individual customers, and charging from 12 to 20 cents per 
1,000 watt hours, secondary meter measurement, whose income per 
kw. hour output at the switchboard exceeds from 4 cents to 7 cents. 
In other words, the transmission, transforming and distribution losses 
are commonly as much as 200 per cent. of the customers’ demand, as 
shown by the customers’ meters. This does not mean operating ex- 
penses three times as great as if all these losses were eliminated, but it 
does mean that large expenditures are made for fuel and feed water for 
the keeping warm of numerous transformers operating about 20 hours 
per day with open secondaries. And great numbers of small trans- 
formers also mean great variations of secondary voltage, large bills for 
lamp renewals, unsatisfactory service and a reduced number of lamps 
which can be served at any instant from a given generator capacity. 
To show the benefits to be derived by using a secondary network, fed 
by large transforme:s working in multiple, but located one at each 
feeding point or local center of distribution, as compared with the use 
of small transformers, one or more to a customer, the writer presents 
some results accomplished by an existing plant in remodeling its trans- 
former system in accordance with these ideas. 

January Ist, 1895, this plant was serving 16,702 incandescent lamps 
(16-candle power equivalent) through 547 transformers of 22,190 lamps 
rated capacity, each transformer averaging 40.6 lamps capacity and 
serving 30.6 lamps. The transformer load, with open secondaries, was, 
as near as could be determined, about 80 amperes at 1,000 volts. In 
view of the fact that the maximum load never exceeded 50 per cent. of 
the lamp capacity connected, it was evident that a very considerable 
reduction could be made both in the number of transformers connected 
and in their aggregate capacity, by the use of a secondary network. 
The theoretical limit was to reduce the transformer capacity to equal 
the maximum load, which would lower the capacity connected from 
22,190 lamps to about 7,000 lamps, a reduction of about 64 per cent. 
This limit was evidently impossible of attainment because of the large 
number of isolated installations, especially in the residence districts, 
requiring individual transformers, which of necessity must generally 
be of capacity equal to several times the average load. A system of 
3-wire secondary networks was laid out, and estimates made showing a 
possible reduction of almost 80 per cent. in the number, and of about 
50 per cent. in the lamp capacity, of transformers connected. A large 
number of tests of core losses of all sizes of transformers in service was 
then made, for estimating the total core losses for the plant, and for 
comparisons with the estimated core losses of the large transformers to 
be erected in replacing the old. 

An illustration of one or two of these comparisons may be of inter- 
est. One installation of approximately 700 lamps was fed through a 
large bank of small transformers having an aggregate core loss of 
4,440 watts, which could be replaced by two transformers having a com- 
bined estimated core loss of 310 watts. On the basis of the number of 
watt hours per pound of coal then being produced by the plant, not 
taking into account any line losses, this example shows the following 
results : 


4,440 watts, 38,894,400 watt hours per year—requires 190.6 tons coal. 
310 “ 2,715,600 <i ? 8.4 os 
Annual saving, 36,178,800 watt hours. 182.2 tons coal. 


The annual income from this installation was about $2,100, at 12 
cents per 1,000 watt hours. With a secondary output of about 
17,800,000 watt hours, and transformer core loss of about 38,894,400 
watt hours, the income per kw. hour output at the switchboard for this 
installation was evidently less than 4 cents, and the core losses were 
more than double the total secondary output. 

In another case, one section of the city, comprising 10 city blocks, 
was fed by one dynamo and circuit through 71 transformers, having an 
aggregate rated capacity of 4,482 lights, and aggregate core losses of 
10,402 watts (estimated), or 91,121,520 watt hours per year. 

To replace these transformers, a 3-wire secondary network was erect- 
ed, supplying all customers, and fed by five 400-light transformers, lo- 





cated at as many feeding points or local centers of distribution. Each 
transformer was provided with primary and secondary switches, by 
means of which each night all transformers were thrown into service 
from dusk until midnight, at which latter hour four transformers were 
cut absolutely out of circuit. Ona yearly average, five transformers 
were in circuit about six hours per day, and one transformer the re- 
maining 18 hours per day. The combined core losses of the five were 
about 1,250 watts, and for the hours in service aggregated about 
4,380,000 watt hours per year. Some results of the above changes on 
this one circuit therefore were as follows : 











Number Total Total Annual Equivalent 
of Trans- Lights Core Losses— Core Losses— Tons 

formers. Capacity. Watts. Watt Hours. Coal. 
C2 ere 4,482 10,402 91,121,520 446.7 

Cis. 2,000 1,250 4,380,000 21.5 
Saving. 2,482 9,152 86,741,520 425.2 


A reduction of over 95 per cent. in core losses, and a saving for one 
year in cost of fuel alone of $815.40 were effected for this one circuit. 
These examples were extremes, because the lighting covered by them 
was concentrated ; and because in most residence and outlying busi- 
ness districts few changes in the number and capacity of transformers 
could be made. The results shown by the last example were therefore 
much above the average for the whole plant, but serve to show the 
possibilities of such changes and the methods pursued in this case. 

Some results for the plant as a whole may therefore be fairly 
indicative of what other average plants operating under similar con- 
ditions may accomplish in the same direction, and were as follows : 





Trans- Average Average 
Lamps formers Total Lights Lights 
Time. Connected Connected. Capacity. Capacity. Served. 
Jan. 1, 1895.. 16,702 547 22,190 40.6 30.6 
Jan. 1, 1896.. 19,282 201 13,865 69.0 90.1 
Jan. 1, 1897.. 20,262 152 13,498 88.8 133.3 
Jan. 1, 1898.. 23,643 141 14,946 106.0 167.7 
Switchboard Income per _ Increase of Income 
Output, k.w. Hour per k.w. Hour 
Year. Income. k.w. Hours. Output. Output. 
1894... $59,012.71 928,400 $0.0635 
1895... 54,231.67 791,752 0.0684 7.7 per cent. 
1896... 51,415.29 551,064 0.0933 46.9 per cent. 
1897... 56,317.42 508,070 0.1108 74.5 per cent. 
Estimated k.w. Estimated Estimated Saving in 
Hours Output— kw. Hours Coal—1894 Basis. 
Actual k.w. Basis 1894. Saved by A 
Year, Hours Output. Conditions. Change. Tons. Cost. 
1894 928,400 asus aeas awe sa Sik 
1895 791,752 854,042 63,290 310.2 $670.91 
1896 551,064 809,689 258,625 1,267.8 2,641.42 
1897 508,070 886,888 378,818 1,856.9 4,015.43 


It must be borne in mind that the number of 16-candle power equi- 
valents connected Jan. 1, 1895, was 16,702, and increased by Jan. 1, 
1898, to 23,643, or more than 41.5 per cent. The savings estimated in 
last table are based on the conditions at the beginning of this period— 
i. e., the same number of transformers and the same transformer 
capacity. But if the same conditions had obtained throughout, an in- 
crease of 41.5 per cent., or 226 transformers, of 9,208 lights capacity, 
would have been added to supply the new lights connected. And 
while only a part of the core losses of the transformers in service Jan. 
1, 1895, was saved by the change, the entire losses of the 227 trans- 
formers, which would have been required by increased business, were 
saved. It is therefore perfectly safe to add 50 per cent. to the savings 
shown in the last table, in estimating actual benefits. From reduced 
core losses alone, therefore, there is an annual saving of approximately 
$6,000. 

In. core losses alone, the savings already effected have more than 
paid all costs of the entire chatige of lamps, meters and transformers 
(for because of a simultaneous change from 52 volts to 106 volts, sec- 
ondary, all lamps and meters also had to be changed), and of the erec- 
tion of secondary network ; and the annual saving of $6,000 is equal 
to 6 per cent. interest on $100,000, secured without one dollar invested. 

To be certain that the saving of fuel was in proportion to the reduc- 
tion in k.w. hours output, as estimated, the plant efficiency under the 
changed conditions must be known. It is therefore pleasing to note 
that, using coal from the same mine most of the time, the watt hours 
output per pound of coal actually increased for 1896 by 3.8 per cent., 
and for 1897 by 5.9 per cent over 1895 ; so that the saving in fuel was 
at least not less than in proportion to the saving in k.w. hours output. 

Some incidental advantages of the change may be mentioned. 

First. Under the old plan, the 6,941 lights added would have required 
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about 9,200 lights additional transformer capacity, of 40 lights average 
size, of $1 per light average cost, giving an investment saving of 
$9,200. 

Second, The transformer load, with open secondaries of 80 amperes, 
was reduced, by the fall of 1897, to about 30 amperes, notwithstanding 
an increase of about 25 per cent. in the number of lights connected. A 
saving of 50 amperes at 1,000 volts represents a capacity to serve, with- 
out additional station or line equipment, approximately 1,000 16-candle 
power equivalents, all burning at one time, or fully 2,000 16-candle 
power equivalents connected. 

Third. Formerly as many as a dozen transformers were frequently 
burned out in a single thunderstorm. Ten per cent. of the transformers 
connected would be a conservative estimate of the number burned out 
each year from various causes. Of the new transformers connected 
during the past three years only one has failed from any cause, and 
that one was defective, and burned out under light load almost imme- 
diately upon being put in service. Transformer repair costs are there- 
fore practically eliminated. 

Fourth. Incandescent lamp renewals have been greatly reduced. 
Using lamps from the same factory, of the same efficiency, and bought 
at the same price per lamp, the cost (estimated) of renewals perk.w. how 
consumed by the lamps has been reduced from $.0081 in 1895 to $.0057 
in 1897, a reduction of 29.6 per cent. This saving represents the ad- 
vantage of regulating the secondary voltage by pressure wires con- 
nected to the second network, as compared with the former method of 
regulating the primary voltage by station transformers. 

Fifth. The principal remaining incidental advantage is the uniformity 
of voltage, bringing uniformity in quality of service and the consequent 
satisfaction of customers, the value of which cannot be estimated in 
dollars or percentages. These are some actual results, and such as any 
plant operating under similar conditions can achieve at small expense, 
if the changes are well planned, and the replaced apparatus sold to the 
best advantage. 

In this connection, attention must be called to one other fact, which 
is that central stations using separate transformers for individual cus- 
tomers have the great majority of their transformers working on open 
secondaries probably 80 per cent. of the time. The best transformers 
have a power factor of about 50 with open secondaries, and of fully 99.9 
with almost any load they carry in practice. It is therefore perfectly 
credible, and the writer has demonstrated it to be so by many actual 
tests on various plants, that the average power factor of plants operat- 
ing under above specified conditions is approximately 65. 

It scarcely needs demonstration that if, instead, a secondary network 
is used, and only such transformers allowed to remain in circuit at 
periods of light load as are required to advantageously carry such load, 
the average power factor will be approximately 100. The volt ampere 
hours, therefore, calculated from the station voltmeter and ammeter 
readings, give approximately the watt hours output. But almost all 
existing plants use separate transformers for individual customers, and 
the great majority of them do not have primary wattmeters on their 
switchboards, and do calculate volt ampere hours output as equivalent 
to watt hours, getting results about 50 per cent. in excess of the facts. 
They therefore are able, apparently, to show 50 per cent. more watt 
hours per pound of coai, and 33} per cent. less expense per k.w. hour 
output than another station operating under the same conditions and 
fully equaling theirs in actual performance, but which accepts the 
primary meter readings as the basis of estimate. 

Asa matter of fact, the usual disparity is greater than the percentages 
given, because most station managers in erecting primary switchboard 
meters, follow their aesthetic inclinations, and use ornamental glass 
covers which are practically susceptible to the admission of dust and 
grit, with the result that the meters rapidly slow down. It is highly 
probable therefore that in some stations the volt ampere hour record 
would show twiee the number of apparent watt hours per pound of 
coal, and one half the expense per apparent k. w. houroutput that would 
be shown by the record of the primary meter already erected on the 
switchboard, which tends only to show the worthlessness of data from 
different plants, for purposes of comparison, unless the local conditions 
are known in each case. 

This digression is permissible, we hope, because the average power 
factor, so far as we know, has never been taken into account, and be- 
cause for that reason much misleading alternating central station data 
is in circulation. 

Purchasers and users of transformers should insist that transformers 
meet certain requirements, or be rejected, and some of these require 
ments will be stated. 

Where transformers are used for feeding networks, the second aries 





in multiple, small core losses are of much greater importance than close 
regulation, and should be kept at the lowest practicable point. The 
regulation will be cared for by treating the transformer and feeder 
drop together, through the use of secondary pressure wires. 

Where the transformers are entirely independent, feeding separate 
secondaries, close regulation must be had and the core losses be made 
as low as the adopted regulation will permit. With constant full load 
the temperature must not rise to a high point, and should not exceed 50° 
Centigrade above the surrounding air. This is important not only be- 
cause of the increased life of transformer insulation through low tem- 
peratures, but also, and possibly to a greater degree, because magnetic 
fatigue is a certain follower of high coretemperatures. If therefore the 
core losses might be increased 50 per cent. or possibly 100 per cent. 
through high temperatures, the cost of these core losses, as shown in 
case of the plant above, make argument unnecessary as to the desir- 
ability of having transformers run cool. 

The transformer case should be filled with oil, because of its insulat- 
ing qualities, its exclusion of air, and because of its assistance in main- 
laining the low temperature desired. 

The insulation resistance between the primary and secondary wind- 
ings should be able to stand up under not less than 10,000 volts, alter- 
nating, difference of potential, for transformers having 1,000 volt or 
2,000 volt primaries, and the writer would strongly urge a 15,000-volt, 
alternating, test. If both the primary and secondary windings are on 
the core, the same insulation resistance should be required between 
either winding and the core, as between the two windings. The use of 
grounded shields placed between the primary and the secondary wind- 
ings, the grounding of the shell or core, the grounding of the second- 
aries, the placing in each customer’s service connections of any device 
to automatically open the circuit of such customer in case of an unusual 
difference of potential, are all practices that are opposed as expensive, 
as liable to cause, more than to prevent trouble, as complicating existing 
practice, and as wholly unnecessary. 

Proper insulation is sufficient protection against the damages sought 
to be avoided. Station managers as earnestly desire complete safety 
for life and property as the Underwriters’ Association, but vigorously 
oppose the introduction of any unnecessary devices that are expensive 
to install and to maintain. That Association, in seeking protection for 
the secondaries, should do so through sufficient transformer insulation 
and low temperatures. Both of these requirements mean increased 
cost of production and higher selling prices, but as the consequent in- 
creased economy makes the increased cost a profitable investment, no 
reasonable manager will object. In this way the ends sought will be 
best attained, and the interests of all parties duly safeguarded. 








The Shearing Resistance of Steel Rivets. 
i ciDlailafilinanin 

Engineering Record says it is a curious fact that, although the 
physical properties of structural steel as a whole have been well known 
for some years, there are quarters in which the shearing resistance of 
steel rivets is considered a property not yet quantitatively determined, 
or, at most, quite imperfectly so. This is curious not only because the 
experimental determination of the shearing resistance of rivets is a 
simple and inexpensive operation, but also because, as a matter of fact, 
that determination was made fairly completely in England at least 20 
years ago, and in this country at least 15 years ago. Itis not meant 
that at precisely these dates empirical quantities were established, but 
that they were comparatively well known, and that prior to or since 
these dates many authoritative determinations have been made. 

An instance of this occasional doubt as to the shearing resistance of 
steel rivets is an interesting paper by Prof. A. N. Talbot, entitled ‘‘The 
Shearing Strength of Rivet Steel,” in the Technograph. He states that 
‘* five years ago the use of steel for rivets in high grade boilers, stand- 
pipes and structures was considered doubtful practice by many engin- 
eers.” Some engineers, perhaps, so considered it, but on the other 
hand, the best structural practice had for some years prior to that time 
not only recognized the merits of low steel rivets, but had adopted them 
in both the shop and the field. The capacity of such rivets to sustain 
the various kinds and degrees of torture incident to shop manipulation 
and manufacturing processes and their exceeding toughness and 
strength in the finished joint, had been well established by the crucial 
tests of experiment and experience in American practice certainly prior 
to ten years ago. 

Furthermore, Prof. Talbot states that the ratio of the shearing to the 
tensile resistance of structural steel has been assumed to be 80 per cent., 
and the same general impression has been current in other quarters. 
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In connection with these observations Prof. Talbot cites the expert- 
ments of Prof. A. B. W. Kennedy, made thirteen or more years ago, 
and apparently assumes that they are the main basis of the empirical 
quantities employed in the design of riveted joints in this country. It 
would further appear it was in view of supplying data not hitherto 
available that Prof. Talbot undertook his interesting series of experi- 
ments on rivets. The steel of the rivets which he used was very soft, 
although the structural rivet steel was not quite so soft as the boiler 
rivet steel. Some of the latter contained as low as 0.U11 per cent. of 
phosphorus and 0.031 per cent. of sulphur. The structural rivet steel con- 
tained 0.041 per cent. of phosphorus and 0.053 per cent. of sulphur. The 
tensile strength of the former varied from 47,000 to about 50,000 pounds 
per square inch, while the latter exhibited about 55,000 pounds per 
square inch. 

He found that the ratio of shearing to tensile strength, other things 
being equal, increased from about 73 to 80 per cent. as the diameter of 
the rivet decreased from 1 to } inch. This result seems to puzzle Prof. 
Talbot, for he remarks that ‘‘it would be interesting to know why the 
ratios for the small rivets are higher than those for the large.” It has 
always been recognized that the thicker the area sheared, whether as a 
plate or a rivet, the less nearly simultaneous is the shear. In other 
words, the larger the diameter of the rivet, the more pronounced will 
be the shear in detail, and hence the less will be the shearing force ex- 
erted per square unit. Incidentally such secondary influences as the 
hardness of the plate, the width of the bearing surface, the sharpness 
of the edge of the hole and other similar conditions, will vary the 
results to some extent, but the greater degree of absence of a simultan- 
eous shear, as with larger rivets, will inevitably decrease the rivet 
resistance materially, and that is the main explanation of the results 
observed by Prof. Talbot. 

The ratio between shearing and tensile resistance which he thinks 
should be taken on an average at 0.75 instead of 0.8, has also been well 
established for nearly 20 years, In one of the standard American 
works on the resistance of materials, published in 1883, it is shown that 
Kennedy’s and Kirkaldy’s tests make the ratio from 0.7 to 0.8. The 
statement then follows: ‘* For ordinary plates therefore in single and 
double riveting the shear as a mean equals 0.75 T. (tensile resistance).”’ 
In the same work will be found a digest of a large number of steel riv- 
eted joint tests made at the Watertown Arsenal, apparently not consid- 
ered by Prof. Talbot, which confirm the conclusions already set forth. 
The Watertown tests have the further merit of being tests of actual riv- 
eted joints, thus involving all the conditions and influences which exist 
in a structure or boiler. 








Chemical Industry in Russia. 
a 

Engineering ‘‘ notes” that official Russian statistics date the growth 
of chemical industries from the beginning of the eighties, when the 
Solvay ammonia soda process was introduced at Beresnjaki in the 
Government of Perm. Up to that time soda had been made by the Le 
Blanc process ; but there was little demand for hydrochloric acid. At 
present the firm of Ljubimow and Solvay possesses three works, 
producing 4} million poods of soda annually, including 1 million poods 
of caustic soda. The pood is about 36 pounds, there being 62 poods to 
the ton. The imports of soda have fallen from 2,011,000 poods in 1885 
to 887,000 poods in 1894. A similar decrease in the imports isshown in 
most of the other branches, and isan unmistakable sign that the chemi- 
cal industries of Russia are beginning to become independent. As re- 
gards the soda industry, however, there has been a special reason for 
so rapid a diminution in the imports. The purification of 1 million 
poods of naphtha products used to require 2 million poods of caustic 
soda annually. For a long time the soda residue was worthless waste, 
until improved processes were devised, and a regeneration of the resi- 
due in reverberatory furnaces succeeded. Baku now requires 300,000 
poods for that purification, and half of this bulk is recovered. Glauber 
salt is found in vast quantities near Tiflis, but is little utilized as yet 
after Le Blanc’s method. Most of the hydrochloric acid is transformed 
into zinc chloride for the impregnation of railway sleepers. The manu- 
facture of chloride of lime after the Weldon process is increasing; the 
imports are still important, however, the figures for 1892 and 1894 being 
in poods 1,442,000 and 890,000. Potassium nitrate is manufactured by 
decomposing Chili saltpeter (nitrate of sodium) either with potash 
which comes from many districts of Russia in moderate quantities, or 
with Stassfurt salts. Both the raw materials have to be imported ; the 
figures for 1893 were 290,000 poods of Stassfurt salts and 510,000 of 
niter. Of the six gunpowder works of Russia, three belong to the 
The sulphuric acid industry is almost independent of 


Government. 








foreign support. The five works of Baku used to start from sulphur 
obtained in Russia, Persia, or Italy. At present Russian copper pyrites 
form the chief raw material, which yields sulphuric acid and copper. 
A good deal of the sulphuric acid, used in the petroleum refineries, is 
recovered in a sufficiently pure state. Recently sulphur deposits have 
been discovered in Transcaucasia rich enough to allow of export. 
Hydrochloric and nitric acids are not important as yet, yet the imports 
have dwindled from 615,0000 poods in 1890 to 19,000 in 1894. Though 
Russia produced 103,000 poods of aniline and alizarine dyes in 1892, 
already worth over two million roubles, the raw materials could not be 
entirely obtained in the country. It is noteworthy that the Russian 
alizarine is prepared from anthraquinone, and not from anthracene, 
with the help of caustic soda, chlorate of potash, and sulphuric acid. 
The coal tar of coke ovens is collected, and benzine, anthracene, etc., 
are isolated from it. It is known that Russian chemists have succeeded 
in obtaining coloring matters from naphtha residue ; the processes do 
not as yet appear to have found practical application however. 
Chromates are made at the Ushkow works at Jelabuga, by fusing 
chrome iron ore, of which in 1893 nearly a million poods were thus 
used, with caustic soda. The Russian ultramarine can already rival 
any other. The dry distillation of wood was one of the chief small in- 
dustries of the wooded districts of the north for the production of pitch, 
tar, creosote, turpentine, oil, vinegar, etc. This industry had shown a 
retrograde development, but it is expected that the new railways and the 
more enterprising spirit of recent years will help to revive it again. 
Russian turpentine, though not of the first order, is exported in large 
quantities, whilst superior turpentine is still imported. The same ap- 
plies to vaseline, which Russia sends to foreign markets in fair quality, 
obtaining her supply for pharmaceutical chemists abroad. The Russian 
glycerine is now so pure that the imports are not worth mentioning. 
Russian matches are not often seen in other countries ; they are ex- 
ported, however, and the country relies upon its own manufacture. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
Le pcsditiiesiie 
THE proprietors of the Staunton (Va.) Gas Company have reduced 
the selling rate to $1.50 per 1,000 cubic feet. 





Mr. MontTaaueE Trikst, Treasurer of the Charleston (S. C.) Gas 
Light Company, announces that the Board of Directors have declared 
a dividend of 624 cents per share, payable since the Ist inst. 





THE proprietors of the Dedham and Hyde Park (Mass.) Gas and Elec- 
tric Light Company have put in force the following gross rate schedule: 


Quantity Used per Month. Rate per 1,000. 
Wivet COOP embic Begiitwis occ vn ig csvecivcs cs $2.00 
Second * = OF any part... cc... 1.90 
Third ‘“ 84 * es qudheengene 1.80 
Fourth ‘ = = So any «ith bh 1.70 
Fitth  “ 4 mes et ghinciiawses:s 1.60 
In excess of 25,000 cubic feet............... 1.50 


Prompt payment entitles the user to a discount of 10 per cent. The 


Company is rapidly increasing its business. 

** MANAGER,” writing to the JOURNAL under date of the 2d inst., 
says: ‘‘ Weare troubled with a leak in the upper cup of a 115-foot 
holder, and would like to know if any other manager or superintend- 
ent of gas works has had like trouble. If so, I would like to know 
how the location of the leak was determined, and how the leak was 
stopped, without removing the water from the tank. We have care- 
fully examined the holder sheet forming part of the cup without detect- 
ing aleak. We think that it is in the outer sheet.” 





WE shall be pleased to print any replies that may be forwarded to the 
inquiry submitted above by ‘‘ Manager.” 





Tue Wilkes-Barre (Pa.) Record, of the 1st inst., had this to say : 
‘* The two gas companies recently consolidated consummated the deal 
yesterday. They combined their offices and will occupy the quarters 
of the old Wilkes-Barre Gas Company in the Welles building. The 
consolidated organization will be known as the Gas Company, of 
Luzerne, with the following officers : President, Abram Nesbitt ; Vice- 
President, J. W. Hollenback ; Secretary and Treasurer, E. W. Mulli- 
gan; General Manager, John Flanigan. These, together with the 
following, constitute the,Board of Directors: Liddon Flick, J. A. 
Stearns, E. H. Jones, C. Stegmaier and E. C. Jones. The works and 
main systems of both the old companies will be connected, and a series 
of proposed improvements include an extension of the main lines 
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wherever and whenever the demands require. It is announced that 
there is to be no advance in the selling rate, but that Wilkes-Barre will 
continue to have dollar gas. General Manager Flanigan is determined 
to popularize the new corporation in every possible way, and the public 
will have no reason to regret the consolidation. The new Company 
will hereafter operate both of the old companies under a lease of 99 
years. The Directors of the Wilkes-Barre Gas Company have resigned, 
and the following officers were chosen to replace them: President, J. 
W. Hollenback ; Vice-President, Abram Nesbitt; Directors, J. W. 
Hollenback, Abram Nesbitt, E. W. Mulligan, Liddon Flick, John 
Flanigan, Joseph Birkbeck and E. H. Jones.” 





A CORRESPONDENT at Winnipeg, Manitoba, writing under date of 
July 1st, says: ‘‘ It is well settled that the proprietors (or some of them) 
of the Manitoba Gas Light Company have secured control of the North- 
west Electric Light Company, of Winnipeg, and that both concerns 
will hereafter work in harmony.” 





It is said that W. F. Ross, of Rochester, N. Y., has petitioned the 
authorities of Rennselaer, N. Y., for the right to construct and operate 
a gas works in that place. He proposes to furnish gas for illumination 
at the rate of $1.25 per 1,000 cubic feet, the charge for a fuel use to be 
$1 per 1,000. The Law Committee of the Board of Aldermen is con- 
sidering the matter. 


Joun B. BIGELL has been appointed gas maker to the proprietors of 
the Doylestown (Pa.) Gas Company, vice Frank Heiser, resigned. 








“T. R. W.” is informed that the annual meeting of the Oswego 
(N. Y.) Gas Light Company will be held at 4 p.m. of next Wednesday. 





It is said that Topeka, Kansas, capitalists propose to establish a gas 
works in McPherson, Kansas. The place seems to us to be rather a 
small one for such an enterprise. 





At the hearing before the Board of Gas and Electric Light Commis- 
sioners, on the petition of the Milford (Mass.) Electric Light and Power 
Company, to issue certain amounts of new stock and bonds, no one in 
remonstrance was heard. The Commissioners took the matter under 
advisement. 





Ir is said that 50 is bid for the new common stock of the Pittsburg 
(Pa.) Consolidated Gas Companies. 





THOSE interested in the development of the carbide of calcium trade 
have, as a rule, been persistent in their understatement of the cost of 
that material, wherefore it is interesting to have from interested parties 
a clear admission that carbide of calcium comes high. We think this 
admission is easily made in the pamphlet recently issued by the ‘‘Acety- 
lene Illuminating Company, Limited,” whose manufacturing plant is 
located at the Falls of Foyers, Scotland, and whose ‘‘ Head office”’ 1s 
**63 Queen Victoria street, London.” In the pamphlet we find these 
statements : 

“Carbide of calcium cannot be manufactured economically on a 
small scale. The Acetylene Illuminating Company have made ar- 
rangements to extend the present plant at Foyersto meet the increasing 
demands, and have taken steps by which they control ample water 
power with cheap raw materials and facilities for transport both by 
water and rail to deal with the future requirements of the industry, so 
that, apart from the protection offered by patents, the Company will 
be well secured against successful competition. 

‘*Much misconception exists, and many unwarrantable statements 
have been made, as to the cost of manufacturing carbide of calcium. 
The experience of the Acetylene Illuminating Company shows that 
both at home and abroad this cost is much higher than was expected in 
the early stages of the experiments, if, as-in-this Company’s case, every 
precaution be taken tosecurea product of the highest quality. Provided 
the generating apparatus is good, and does not waste the gas, the value 
of carbide is considerably over £30 per ton to the consumer, who would 
be willing to pay 5s. per 1,000 cubic feet for 16-candle coal gas. The 
wholesale price of carbide as at present quoted by this Company is £20 
per ton at Foyers, special terms being made to the trade for important 
contracts. The price delivered in small lots to the consumer may vary 
from 25s. to 30s. per cwt. These prices may be reduced when working 
on a large scale. Every precaution is taken by the Acetylene Illumi- 
nating Company to send out carbide, giving an average of 5 cubic feet 
per pound, but the large ingots are necessarily richer in gas in some 
places than in others, some portions giving over 5.5 cubic feet of gas 
per pound, whilst others may only give 4.5 cubic feet. The cleaned 





ingot is carefully broken up by hand, the richer is then separated from 
the poorer portions, crushed by machinery and riddled so as to avoid 
packing dust! The rich and relatively poorer qualities are then mixed 
together in order to get an average of 5 cubic feet. It may happen 
that a user will get a few pieces giving off a smaller proportion of gas, 
but the Acetylene Illuminating Company from the necessities of the 
case, are only able to guarantee the average. * * * It is notexpected 
that acetylene gas will compete with coal gas or electric lighting, but 
there is an enormous field for it in the lighting of country houses, 
churches, factories, small villages and railway stations, where neither 
coal gas nor electricity is available. Besides the above, there are 


numerous other possible uses, such as for floating buoys, gas engines, 
motor cars, railway carriage lighting, train cars and omnibuses, either 
alone or as a diluent with other gases. There is also a considerable 
field for it in bicycle lamps, table lamps, magic lanterns and photo- 
graphy.” 


THE above extracts, it should be borne in mind, are from the display 
story point of view of a Company engaged in the manufacture of the 
‘* finished material.” 


SUPERINTENDENT Ross, in charge of the American Gas Company's 
recent purchase at Rye and Portchester, N. Y., is busily engaged in 
overhauling the plant. When the improvements are completed the res- 
idents of Rye and Portchester will for the first time in the history of 
those places know and appreciate what good service from a central 
lighting station really means. 











THE proprietors of the Flushing (L. I.) Gas and Electric Light Com- 
pany have announced that hereafter the selling rate is to rule at $1.25 
per 1,000 cubic feet. 


Tue New Bedford (Mass.) Gas and Edison Light Company have de- 
clared a regular quarterly dividend of 14 per cent., payable the 15th 
inst. 


THE Merchantville (N. J.) Light, Heat and Power Company has been 
reorganized. It is further understood that the gas plant is to be moved 
to Well wood, thus unifying the gas and electric stations of the districts 
named. 











THE new generating plant of the Macomb (Ills.) Electric Light and 
Gas Company, which was erected by the Western Gas Construction 
Company, of Fort Wayne, Ind., is in satisfactory operation. 





Tue Wm. M. Crane Company, of New York city, was incorporated 
July ist. It succeeds to the business of William M. Crane & Co., and 
tothe goodwill and foundry plant of the Peekskill (N.Y.) Stove Works, 
which means that the Crane folks now have ample plant facilities for 
the making of gas stoves on their own account from bottom to top. 





Tue hearing before the Massachusetts Board of Gas and Electric 
Light Commissioners, respecting the application of the Massachusetts 
Pipe Line Company for the right to issue $1,000,000 of capital stock, is 
underway. At the initial hearing some pretty tall estimating on the 
cost of the apparatus necessary for the work contemplated was presented, 
but as our report of the figures presented is not sufficiently well veri- 
fied, we will await ‘‘ Observer's " forwarding of the same. Meanwhile 
we may repeat that the figures we have on hand are away on the high 
side. 





THE projectors of the opposition Company for Denver, Col., have 
arranged a scale or schedule of selling rates which would be simply 
impossible to carry out for any length of time and have life left in the 
concern. The proposed schedule is: For an illuminating supply, 80 
cents per 1,000 cubic feet ; for a fuel supply, 50 cents per 1,000 cubic 
feet ; for a supply on both accounts, 65 cents per 1,000 cubic feet. In- 
deed, the schedule is simply ridiculous. 





THE annual meeting of the Municipal Gas Company, of Albany, 
N. Y., will be held at noon of the 19th inst. 





Mr. Grorce L. Laurer, General Manager of the Pennsylvania Drop 
Forge Company, died on the 25th ult. Deceased, who was in his 45th 
year, was widely and well known in the drop forging trade. 





LaTER information regarding the proposed ‘‘ cheap gas” opposition 
Company for Denver, Col., is to the effect that it is to be known as the 
Mutual Gas Company, and that ex-Governor J. A. Cooper, T. F. Dun- 
away, Charles Wheeler, F. A. Bailey and William Ridley, are on its 
Board of Directors. Its “initial” capital is put at $100,000. 





THE gas supply of the Island of Cuba is woefully demoralized. 
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New Use for the Rontgen Rays. 





Engineering says that in a note recently 
communicated to the Paris Académie des 
Sciences, M. H. Couriot suggests. a novel use 
for the X-rays. Professor Réntgen’s discovery 
has already proved of greatservice in surgery, 
but M. Couriot suggests that the rays may 
prove as efficient in showing the intimate 
structure or siliceous skeleton of our coals as 
they are in defining the calcareous skeletons 
of animals. He states that by means of a 
powerful Crookes tubeand a fluorescent screen 
it is easy to determine the purity of a fuel. 
Carbon in all its forms is exceedingly trans- 
parent to the rays, whilst silica and silicates 
are opaque ; and on placing a lump of coal 
between the tube and the screen, all the inti- 
mate details of the slag and clinker forming 
portionsof the fuel atonceappear. M. Couriot 
has tested in this way anthracite, coal, lignite, 
peat, coke and block fuel. 

The finest particles of silicate, though quite 
invisible to the eye, show up at once on the 
screen as dark spots or bands upon a bright 
ground. The differences in the quality of a se- 
ries of coals can be traced step by step, show- 
ing at once the variations in the purity of the 
fuel. The conglomerate structure of block 
fuel is clearly exhibited, whilst with coke the 
particles of iron suiphide are indicated by 
black spots on the fluorescent image. Carbon 
is so transparent that it is unnecessary that the 
samples should be regular blocks, as rough 
lumps, the sides of which usually follow the 
natural planes of cleavage of the coal, serve 
perfectly well. M.Couriot has taken radio- 


graghs with specimens 1} inches to 2 inches 
thick, the coil used having a spark 10 inches 
long and the exposure being five minutes. 





The Market for Gas Securities. 





Dullness and firmness were the prevailing 
characteristics of the market for city gas shares 
last week. Consolidated was quoted at noon 
to-day (Friday) at 198 bid. There was no ani- 
mation, however, in the trading. Other city 
shares are in small demand, but prices are well 
maintained, which statement applies especially 
to New Amsterdam and Standard shares. 
Close observers predict a sharp upward move- 
ment in Consolidated and Standard common. 

Brooklyn Union shows nochange. Peoples, 
of Chicago, crossed par again to-day. The 
short interest in this stock seems to be having a 
hard time of it. Bay State is still in the 
dumps, Lacledes are weaker, and Baltimore 
Consolidated is firmly held. 








Gas Stocks. 





Quotations by Frederic B. Cochran & Co., 
Brokers and Dealers in Gas Stocks, 
20 anp 22 Broap Street; New Yor« Crryv. 
duty 11. 


= All communications will receive particular attention 
2 The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated .........sssse0 $36,230,000 100 198 199 
i dktndicecnedscdesevae 500,000 50 

a een 220,000 1-2 ; 
Cental Union, Bonds, 5’s 3,000,000 1,000 991g 100 
Equitable.........cs00- ee 4,000,000 100 206 215 

Rin an sinccésccce 1,000,000 1,000 105 

as ist Con. 5’s....... 2,300,000 1,000 114 - 
Metronolitan Bonds eee 658,000 - 108 112 
Mutual......... peccccecceces 500,000 100 R5 335 
S- Bembe ccc bbedeodees 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 e “a 
New Amsterdam Gas Co... 13,000,000 100 31 31% 

PRORIOR si ccceces.cceee 10,000,000 100 75 76 

BOE, SEs cccccccocceces 11,000,000 1,000 102 103 
Northern ..........+ Secceece 150,000 50 

” Ce eae 150,000 1,000 se 
Northern Union, Bonds, 5’s. 1,250,000 1,000 9416 5K 
New York and East River.. 5,000,000 100 81 84 

Preferred ..... pecceceses 2,000,000 100 112 115 

Bonds Ist 5’s..........++ 3,500,000 1,000 110 112 

1st Con. 5’s....... 1,500,000 105 17 
Rishenond Co., 8. I.. 348,650 50 7 
Bonds... beecces 100,000 1,000 : 

Standard..........+05- eoseee 5,000,000 100 1388 940 

Preferred . eeee 5,000,000 100 153 160 

Bonds, 1st Mortgage, B's 1,500,000 1,000 112 114 
PD siccnccnnsccstsccces 299,65 500 130 

Out-of-Town Companies. 

Brooklyn Union ............ 15,000,000 100 122 124 
ag * Bonds (5's) 15 000,000 1,000 115 «115% 
Bay State......... ceeeees- 50,000,000 50 34 8% 
= Income Bonds..... 2,000,000 1,000 ed 75 
Boston United Gas Co.— 
is Series S. F. Trust.... 7,000,000 1,000 - 92 
2d mic ss “  .... 8,000,000 1,000 70 ae 
suite City Gas Co. ....... 7,000,000 100 244 2 
- Bonds, 5’s_ 7,000,000 1,000 94 95 
Ventral, San Francisco..... 2,000,000 95 
Chicago Gas Co. Guaran- 

teed Gold Bonds........ 7,650,000 1,000 104 1044 
RL Adtkecsunecesecees 1,069,000 89 91 

1st Mortgage............ 1,085,000 ny 101 108% 
Consumers, Jersey City.... 2,000,000 100 75 80 

am Bonds eeeeeerees 600,090 1,000 100 100334 
Cincinnati G. & C.Co....... 8,500,000 100 Wl 22 
Consumers, Toronto........ 1,600,000 50 = 184% «i187 
Capital, Sacramento........ 500,000 50 és 35 

Bonds (6’s)...... Caseses 150,000 1,000 - - 
Consolidated, Baltimore... 11,000,000 100 64 b4hy 

Mortgage, 6’s......... +» 3,600,000 107 107% 

Chesapeake, ist 6's. 1,000,000 - 

Equitable, ist 6's. ...... 910,000 

Consolidated, ist 5’s.... 1,490 000 
Consolidated G. & E. Co.’s., 

Little Falls, N.Y.......... 90,000 100 100 

iscssacedccces sexe 75,000 on 100 
Detroit $000 eenccces seeee 4,000,000 58 5814 

“ Con. Bonds.......... 4,312,000 9% 8 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 1,000 sl 101 

Fort Wayne ............++++ 2,000,000 - % 80 

-y Bonds...... sees 2,000,000 oa 88 91 
GRRE oo ocd ccc ccccccccves 750,000 25 1 145 
Indianapoljs...... .......+.. 2,000,000 115 81% 
“ Bonds, 6’s....... 2 650,000 106 «107 











PO CO cncccisedicnnines 2 ‘ 
Lafayette Gas Co., Ind..... 1,000,000 100 78 3 
Bonds .....002 eeseeesess 1,000,000 1,000 90 91 
Enis vigccinas acavee 2,570,000 50 4 : 
Laclede, St. Louis.......... 7,500,000 100 50 50g 
Pe ee ee ee 2,500,000 100 60 $2 
Bonds .....++++ © cecccces 9,034,400 1,000 104 105 
Montreal, Canada ...... sees 2,000,000 100 20 ce 
Newark, N. J,.,GasCo...,.. 1,000,000 200 220 
Bonds, 6's esvcee 4,000,000 on 128 130x 
New Haven..... eccccccces 1,000,000 2% 262 = 
Gaited, Oabissicicss<cecdes 2,000,000 5344 54 
“y BORES.6<5.c0ccce 750,000 ~ 
Peoples G. L. & Coke Co., of 
CONGR. cccasictececccess 25,000,000 100 100 100% 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 20,100,00 1,000 “a 108 
2d = «--- 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 175 
Rochester Gas & Elec. Co.. 2,150,000 50 te 
Preferred..... seccccccce 2,150,000 50 83 - 
Consolidated 5's ........ 2,000,000 8 «= 
San Francisco, Cal. ........ 10,000,000 100 94 LG 
St. Paul Gas Light Co...... 1,500,000 100 49 51 
ist Mortgage 6’s....... 650,000 MM 87 
Extension, 6°S.........++ 600,000 ‘ a 
General Mortgage, 5’s 2,400,000 88 90 
Gyan, Te Wi dvcceses.... 2,500,000 17 18 
DO, cicnddeasseccecces 1,000 000 4 9 
Washington, D. C .......... 2,000,000 20 «(50 
Western, Milwaukee ...,,. 4,000,000 100 88 90 
WN Dilasds «<< 00 3,556,000 ‘ 1¢2 104 
hineemmemnnenis Seen 550.000 3 8 86n 
° y 
aren Index. 
GAS ENGINEERS. ; 
-age 
Wm. Henry White, New York City............-...020005: 75 
Bee, BO, Wc cccccccoctccccccsvecececes co 
Geo. R. Rowland, New York City.........cscsseeeesseees % 
The Western Gas Construciion Co., Fort Wayne, Ind.... 62 
Humphreys & Glasgow, New York City.................. 66 
Ampsnionss GaG OG... PREG. . POsccccccccccicvccccccccccccece 60 
David Leavitt Hough, New York City.............-.0000 7 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 75 
Baxter & Lynn, Detroit, Mich.........scesccsecscecees-e- 59 
PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md................. 73 
United Gas Improvement Co., Phila., Pa................ 65 
Burdett Loomis, Hartford, Copn...........cseeeeseseeees 74 


National Gas and Water Co., Chicago, Ills............ ... 6 


Economical Gas Apparatus Construct’n Co. ‘Toronto, Ont. 75 
The Western Gas Construction Co., Fort Wayne, Ind.. 62 
Humphreys & Glasgow, New York City.............-... 66 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 

James R. Floyd’s Sons, New York City............0s.00 76 
Continental Iron Works, Brooklyn, N. Y....... stigaicanains 74 
Deily & Fowler, Phila., Pa...... bUedEeed de c0kdesdesoness- 76 
Kerr Murray Mfg. Co., Fort Wayne, Ind ............... 72 
Stacey Mfg. Co., Cincinnati, Ohi0..........0..e000.-eee0ee 75 
Bartlett, Hayward & Co., Baltimore, Md..............+.. 73 
Davis and Farnum Mfg. Co., Waltham, Mass.......... 72 
BR. Do Weed BE Gei, BOR. Paiccccccdsccccccccccccsccccces 74 
Isbell-Porter Company, New York City sucedevececeossecs 7 

Fred. Bredel, Milwaukee, Wis............cscccccseecccees 60 
United Gas Improvement Co., Phila., Pa..... ........+5+ 65 
Berlin Iron Bridge Co., East Berlin, Conn.. ............. hs 
National Gas and Water Co., Chicago, Ills................ 67 
Economical Gas Apparatus Construct’n Co., Toronto, Ont. 75 
The Western Gas Construction Co., Fort Wayne, Ind.. 62 
Humphreys & Glasgow, New York City...............+.. 66 
Gas Engineering Co., Pittsburgh, Pa......-.........+0-.. 72 
American Gas Co., Phila., Pa...ccee ceccecccccceccecseces 60 
Logan Iron Works, Brooklyn, N. Y........e00-sceeseceees 76 
Riter-Conley Co., Pittsburgh, Pa..............cseeeceeees 66 
Baxter & Lynn, Detroit, Mich.......-....csccssesccsceces 59 

SCRUBBERS AND CONDENSERS, 

G. Shepard Page’s Sons, New York City....... .......... 75 
i A Sis Be, BURG co dee cccncccecssee. + 0- cece. 74 
James R. Floyd’s Sons, New York City .. ............005 76 
Continental Iron Works, Brooklyn, N. Y............+++- 7 

Gas Engineering Co., Pittsburgh, Pa...............+0+-+- 7 
Logan Iron Works, Brooklyn, N. Y.......-+eeecseesseeeee 76 
Riter-Conley Co., Pittsburgh, Pa.............s.sseseseees 66 


TAR AND CARBONIC ACID EXTRACTOR. 


G. Shepard Page’s Sons, New York City........ éabuodiinad 75 
DB, CR eg iin d soda diincccctccecccccnccce 


©’ AMMONIA CONCENTRATORS. 
Michigan Ammonia Works, Detroit, Mich................ 
G. Shepard Page’s Sons, New York City..............+0++ 75 
Gas Engineering Co., Pittsburgh, Pa.............s000+--+ 72 
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GAS METERS. 
John J. Griffin & Co., Phila., Pa,...ccccscscccccccsccesess 80 
American Meter Co., New York and Philadelphia,....... 7! 


Helme & MclIlhenny, Phila., Pa...............+ dutentewstce “ae 
D. McDonald & Co., Albany, N.Y..... ee cvesvesusswees. Ot 
Nathaniel Tufts Meter Co., Boston, Mass......... seweetes 78 
Maryland Meter and Mfg. Co., Baltimore, Md............ 78 
Metric Metal Co., Erie, Pa......ccccsssceseses covcccevoccs 9G 
Keystone Meter Co., Royersford, Pa....... bevccccecsececs fl 


Detroit Meter Company, Detroit, Mich.........000.eeee0. 7 


PREPAYMENT METERS, 
American Meter Co.. New York and Philadelphia....... 79 


John J. Griffin & Co., Phila., Pa.......... cccccceveeccess. OD 

D. McDonald & Co., Albany, N. Y...... ccvservessessesene 09 

Helme & MclIihenny, Phila., Pa......... cccvccccecenstcces 70 
GAS AND WATER PIPES. 

Ohio Pipe Co., Columbus, Ohio.......... cccncytaapepbecee VE 

M. J. Drummond, New York City............ veccccwceces 

R. D. Wood & Co., Phila., Pa.........s0008 ccosensecvences U4 


Warren Foundry and Machine Co., New York City....... 77 
Donaldson Iron Co., Emmaus, P&.... .cccccssccccsscccssces UT 
Utica Pipe Foundry Co., Utica, N. Y............ edastéee Oe 


PIPE CUTTERS. 
The Anderson Pipe Cutter Co., East Boston,Mass ..... 59 


PIPE JOINTS. 
Bayles Engineering Co., New York City.............. com 67 


STEAM BLOWER FOR BURNING BREEZE. 
BE. B. Parson, Brocktige, Wh. FZ scoccsssccnccoccvescapacences. OF 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa.....ccccsscccsecvcccccccsess 69 
Perkins & Co., New York City ........ coccercedccveessess 68 
Despard Gas Coal Co., Baltimore, Md..........csesesee0. 69 
Westmoreland Coal Co., Phila., Pa......... osecesehakeoss 69 
Berwind-White Coal Mining Co., New York and Phila... 68 
W. D. Althouse & Co., Phila., Pa........ccscscscssscccceccs 69 
CANNEL COALS. 
Perkins & Co., New York City ......0e.ees008 cccccsscoses OB 
W. D. Aowenn BOR Bs Pilon ccck cc ccdccseccnsdepps 69 


Greasy Creek Cannel Coal & Tramway Co., Chicago, Ills. i 
GAS ENRICHERS. 


Standard Oil Co., New York City ......... ves vcceuseae io 
The Sun Oil Co., Pittsburgh, Pa.......c.0....ccce-e. sees 6D 
COKE CRUSHER. 

C. M. Keller, Columbus, Ind........ eed ddcesevccecancnsesa OF 


GAS GAUGES. 
The Bristol Co., Waterbury, ComM.........0+sseegegeseees 57 


GAS GOVERNORS. 
Connelly Iron Sponge and Governor Co., New York City 67 


Isbell-Porter Co., New York City...........ss00. coscagece 00 

R. D. Wood & Co., Phila., Pa.......... ieepbnens evescosses om 

Wm. M. Crane & Co., New York City.......... eoscapees. 8 
CEMENTS. 


C. L. Gerould & Co., Mount Vernon, N.Y.......cceeeee08. TH 


RETORTS AND FIREBRICKS. 

J. H. Gautier & Co., Jersey City, N. J.......... cueepedcoe: FO 
B. Kreischer & Sons, New York City...... occeccccseseses 
Adam Weber, New York City, ..ccccscccsccccccccsccccces 
Laclede Firebrick Mfg. Co., St. Louis, Mo........ ecvceses 00 
Cyrus Borgner, Phila., Pa........... Sbudinwcecedhcanaabual Te 
James Gardner, Jr., Pittsburgh, Pa.........s00.Beeeseees 70 
Henry Maurer & Son, New York City..........ceseeeee oo 90 
Baltimore Retort and Firebrick Co, “Baltimore, MA.i6.0. FO 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 

Brooklyn Firebrick Works, Brooklyn, N. Y........s.00.. 70 
FT. Bohwand, Bow Vou Gi eocass avdoccccecvccscocsssvcns 


REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md............. - 73 
Fred. Bredel, Milwaukee, Wis..........cccseseceesees osny OO 
J. H. Gautier & Co., Jersey City, N. J........0..ccuceeces 70 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 70 
Adam Weber New York City...ccccccccccccccscavecss--. 70 


SELF-SEALING MOUTHPIECE DOORS. 


Isbell-Porter Co., New York City....cccccccscccsscccsccces 74 
Continental Iron Works, Brooklyn, N.Y......... cocosseee 04 
G. Shepard Page’s Sons, New York City.........cesessses 7 

Logan Iron Works, Brooklyn, N. Y.......scssscccsseeses 76 
R. D. Wood & Co., Phila, Pa. -ccrccccccsccccccscecccccese 74 


ENCANDESCENT GAS LAMPS, 
Welsbach Commercial Co., Phila., Pa........scceccsseees 64 


Victor Incandescent Company, New York City.......... 58 
Hugo Cahen, Berlin, Germany.............0s0...0 oncas. ST 
MICA GOODS, 

The Mica Mfg. Co., New York City......cccscccce.ccceees 58 
BURNERS. 

C. A. Gefrorer, Phila., Pa......... erepapveccccccesncegnene 24 
Wm. M. Crane & Co., New York City..... caccsconntasase ae 





LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn............7. 57 


STREET LAMPS. 
Welsbach Street Lighting Co., New York and Phila..... 66 


PURIFYING MATERIALS. 


Connelly Iron Sponge and Governor Co., New York City 67 
Greenpoint Chemical Works, Brooklyn, N.Y........+++ -- 59 
Henry W. Douglas, Ann Arbor, Mich ..........+.......- 67 
Gas Purification and Chemical Co., Ltd., London........ 67 
EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind.......... 61 
Isbell-Porter Company, New York City,........ Oe 
Connelly Iron Sponge and Governor Co., New York City 67 
VALVES. 

Ludlow Valve Manufacturing Co., Troy, N. Y. ......+.++ 62 
Chapman Valve Manufacturing Co., Boston, Mass....... 62 
R. D. Wood & Co., Phila., Pa............0000. bhdsenveces TH 
Continental Iron Works, Brooklyn, N. Y..... elated = okzin 74 
The P. H. & F. M, Roots Co., Connereville, Ind.......... 61 
Isbell-Porter Co., New York City........... bubeueebase sss 7 


The Western Gas Construction Co., Fort Wayne Ind,... 62 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City ......csccsseesesseees 75 


GAS ENGINES. 


Otto Gas Engine Works, Phila., Pa........ cooncesccccsces 40 
Backus Water Motor Co., Newark, N. J....ssesesseeeesses 16 
ENGINES AND BOILERS, 

The Hazelton Boiler Company, New York City.......... 59 
W. G. & G. Greenfield, East Newark, N. J.......... petes 
PURIFIER SCREENS. 

John Cabot, New York City...... $000seee deeerecese anders 57 
GAS STOVES. 

American Meter Co., New York and Philadelphia ....... 63 
Maryland Meter and Manufacturing Co., Baltimore, Md. 78 
Keystone Meter Co., Royersford, Pa.......... sccesestees 78 
Wm. M. Crane & Co., New York City............ ame 0 
The Schneider & Trenkamp Co., Cleveland, Ohio........ 59 
GASHOLDER TANKS. 

J. P. Whittier, Brooklyn, N. Y soteebaynncntces geetnees €2 
GASHOLDERS, 

Bartlett, Hayward & Co., Baltimore, Md.............005. 7% 
Continental Iron Works, Brooklyn, N. Y...... + Ey oo ve 
Deily & Fowler, Philadelphia, Pa............. eesestadccess 9 
Davis & Farnum Mfg. Co., Waltham, Mass............... 72 
Kerr Murray Mfg. Co., Fort Wayne, Ind...........ses00 72 
Stacey Mfg. Co., Cincinnati, Ohio...... sadeevadentasanesa SO 
R. D. Wood & Co., Philadelphia, Pa........... at: caan aE 
Logan Iron Works, Brooklyn, N. Y.......seeeeeees: jose TO 
Riter Conley Co., Pittsburgh, Pa.........ccccccsscccscece 66 


= ETC. 
Scientific Books. .........eseee08 ectvevesbdeccsceseesocecses 68 
Viokd's Amalyals...scccccssccscccescees eocccvcccocccoseces FO 
Digest of Gas Cases.... wesecsecesococcecccsecs covccccccces OO 
Practical Photometry... ..........sccceccccceces ceccccsese 70 
Coal Tar Genealogical Tree............... e000 esecosceces O21 
Management of Small Gas Works ....... Désccesccsecocce 71 
Handbook on Gas Engines .........csceeseseeseecceees coe 78 
Gas Flow Computers. ............++ Héeteee oeeecdnkes paves 98 
Hughes’ “Gas Works”’.............45- 5 > maneeuobe evceee 
POGRS OD POM Se civiacvccs.... vo cdbebricetwebeesées ooee TA 
Gas Engineer's Pocket-Book...... ....... FOeR EOP TT OT} . 58 








DIVIDEND NOTICE. 








OFFICE OF THE UNITED Gas IMPROVEMENT Co., | 
8)5 DrRExEL BurLpine, Puixa., Pa., June 23, 1898. § 


The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable on July 15, 
1898, to stockholders of record at the close of business June 
30, 1898. Checks will be mailed. 

1203-8 EDWARD C. LEE, Treasurer. 


WANTED, 


A capable young man of pleasant address 


To Sell Gas Stoves, Heaters, Welsbach 
Lamps, etc. 


Must — experience in canvassing for Stoves. hg will pay 
ne Bho nses and a handsome commission to start on. 
y a virgin field. Good chance for the right man. 
CITIZENS GAS COMPANY, 
1204-2 Jacksonville, Fla. 


WANTED, 


A Five-Foot Second-Hand Meter 
Prover. 
Address, stating condition and price, 
1204-8 “J. B, T.,” care this Journal. 














DR. MOSS is open to engage with responsible firm as 
representative, or charge of works. Will advise on all diffi- 
culties met with in the manufacture and distribution of 
Coal, Oil or Water Gas. Terms reasonable. 


Address 
DR. MOSS, 
1178-tf Care this Journal. 


a 


SUPERINTENDENT. 


An active man wants the management of a gas property. 
A close manager, especially expert in the handling of Lowe 








water gas machinery. Member of the American Gas Light 
Association. 
1184-tf “F, J.,”’ care this Journal. 


FOR SALE. 


One Set Lowe, Jr., For Sale Cheap. 








Only used two weeks. Apply to 


1205-2 “S,.,” care this Journal. 


FOR SALE, 


Two Mackenzie Blowers. 











One No. 3, in good condition ; one No, 4, nearly new. 


POUGHKEEPSIE GAS WORKS, 
1204-2 Poughkeepsie, N. Y. 


FOR SALE. 


Hydraulic, Dip, Seaneh and Ascension Pipes, 
Mouth pieces and Lids, for four Benches of 5’s 
and for one Bench of 3 retorts. 

Two Coolers, or Air Condensers, each of 150000 
cubic feet capacity. 

Multitubular Condenser, shell, 36 in. diameter, with 
98 2-in. tubes, 10 ft. 6 in. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 

Scrubber, 48 in. es 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 

S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 

















KEY CITY GAS Co 
1119-tf Dubuque, Iowa. 
FOR SALE, 
at a bargain, 


Two 50-H.P. Otto Gas Engines, 
in first-class condition. 
Address WOONSOCKET GAS CO., 
11%5-tf Woonsocket, R. I. 


H'or Sale. 


A Small Gas and Electric Light Plant, 








in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


Iron Roof For Sale. 


Width of building, 155 feet out to out, di- 
vided into a center span 66 feet, with a wing 
on each side 43 feet 6 inches; total length of 
the building, 350 feet. This building is de- 
signed with brick side and gable walls, with 
iron roof trusses and iron supporting columns. 
Originally built for an Iron Foundry, but, 
owing to the failure of the purchaser, is now 
offered for sale at a bargain. Is admirably 
adapted for a Foundry for light or heavy 
castings, Machine Shop, Car Barn, or for any 
other general manufacturing purposes. We 
guarantee the ironwork as good as new, the 
building never having been used. 


Berlin Iron Bridge Company, 


EAST BERLIN, CONN. 
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Utilize Your Gas Liquor. : J in| 
no mma Lato ok L.-J Steward’s Specials 
R EX- 
PRESSURE an 
GAUGE. DURABLE, 
“ae UNIFORM, 
j 3 Ti <a ae 
Special Trays for Iron Sponge or Oxide of iron, Simple in Con- M 
CHURCH’S TRAYS a Specialty. ste in Operation A ERICA N 
be. Reversible, Strongest, Most Durable, Most Easily Repaired. Fully Guaranteed. Send é eo 
SN for Circulars. Samples will be cheerfully sent to Gas Companies. 
\\ H 
\1\i> | The Bristol Go,,; we maxe LAVA TIPS oF aut xinos. 
Al «yey was on [™ED_M, STEWARD MEQ. C0. 
BAAN The Chemistry of 7 
: \\\) ; | e * 
, Para \\\ T) -eieenmmmnnn Ai Our Mica Chimneys 
: MAA ° ° 
553-557 West Thirty-third Street, New York. Illuminating Gas. — For Welsbach Lights 
We also make the Cheapest and Strongest By NORTON H. HUMPHRYS. Price, $2.40. 
REVERSIBLE BOLTED TRAYS IN THE MARKET. | arahces 
J Send for Circulars. | A. M. CALLENDER & CO., 32 Prive Sr. N. Y. City BEST IN THE WORLD. 
Sea ae a 
FOR GAS AND Get Catalog 
and Discounts. 
; DOMESTIC USE. =2ee 
saniilihirdiah Oneal Goal, vickding {ltentesting mation por tox oyelvolons to 1,946 Ina. of sperm candiee.”| oa Zz ‘TheMICA MFG. CO 
This coal mined and shipped in box cars. Write for sample car and delivered price. ae | | 
os 2 = E Micaermiths, 
The Greasy Greek Gannel Goal 2! Tramway Go.) °* =". os rutton street, 
58 and 60 WALDO PLACE, CHICACO, ILL. — N. Y. City. 
» 


Gas Distribution Without Leakage Loss. 


THE PANTACLINAL SYSTEM. 


Cast Iron Pantaclinal Mains with Extensible, Flexible Couplings. 
Wrought Iron Pipes with Pantaclinal Couplings, for Small Mains. 
Pantaclinal Special Fittings of all Sizes and Kinds used in Cas Practice. 
Pantaclinal Service Connections which do not Leak or Break. 


Pantaclinal Mains, Fittings and Service Connections, are revolutionary of engineering practice in gas distribution. They accommodate expansion 
and contraction through the widest range of natural temperatures. They are not affected by unequal settlement, frost upheaval, earthquake 
shock, contiguous excavation, blasting, jar or vibration. They are gas tight when laid, and remain gas tight during the life of pipes in the ground. 


BAYLES ENGINEERING COMPANY, 


ENGINEERING DEPARTMENT, 


14 CORTLANDT STREET, ~ - NEW YOoR EK. 


INCANDESCENT GAS LIGHT. 


American Patent No. 575,262, of December |, 1897. 











NO INFRINGEMENT OF THE “WELSBACH” PATENT. 


Highest Lighting Power, in Combination with Createst Durability. 


| Mantles Impregnated, - - - 100 pieces, 22 Marks. 
Transportable Mantles, ready for use, 100 pieces, 832 Marks 


Prices, c.i.f. Hamburg or Bremen. 


HUGO CAHEN,, Manufacturer of Incandescent Gas Fittings, 


No. 61 Elsasserstrasse, BERLIN, N., CERMANY. 
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NOW IS THE TIME, and We Will Make SPECIAL INDUCEMENTS 


a 
2S: 


ery IMAL AEN to Gas Companies who will push our Vulcan Hot Air Furnaces, the 
: x only practical Gas Furnace in the market, and the ideal method of 
heating a house. 
This Furnace is one of many specialties we make for using Gas 
as Fuel. 





We have purchased the entire stock, tools, good will and patent . 
of the Gem Self-Lighting Burners and By-Pass, the manufacture of 
which we will continue on the same lines—everything high grade 
and guaranteed the best of its kind in the world. 

The Self-Lighters will also be made with Bray Burners. 

Send for sample gross. 


.WM. M. CRANE & CO... 


my > FACTORY : 447 to 453 W. Fourteenth St. OFFICE : 838 Broadway. 
ena | gill NEW YORK. 








“VICTOR” Regenerative Incandescent Gas Lamps and Mantles 


No Air Shutter, therefore no Smoked Mantles. Hot Air taken from Chimney. Impossible to 
snap back. ‘*VicToR” MANTLES are the strongest and most durable on the Market. 
Address for full particulars and Illustrated Catalogue, 


VICTOR INCANDESCENT CoO., 171-173 6th Ave., N.Y. City. 








oa 











Gas Investments in California. 


Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 
406 Bradbury Building, Los Angeles, California 











THE GAS ENGINEER’S POCKET-BOOK. 


By HENRY O'CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. 


Price, - we $3.50. t 
A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. Y. City. 
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WE respectfully solicit cor- 
~ respondence from every 
Gas Company interested 
the sale of Gas Ranges, Hot 
Plates, etc., for the season of 
SEO. «5... 

~ Our lines are pamnpiete, and 


THE i Sobihelibier & TT renkamp Co., 


CLEVELAND, O. 


CHICAGO, ILL. 














¥. BEHREND. 


HIGH-PRESSURE 


WATER-TUBE BOILERS. 


THE HAZELTON OR PORCUPINE BOILER 


IN 5O to 500 H. P. UNITS. 













SINGLE BOILERS OR COMPACT BATTERIES. 
GREAT SAVING OF FLOOR SPACE 
AND FUEL. 





LARCE-SIZE BOILERS IN STOCK. 





Our new book, ‘‘ The Generation of Fewer,’ * will be mailed on request. 


THE HAZELTON BOILER CO. 


Sole Proprietors and Manufacturers. 
ALSO BUILDERS OF 


Stacks, Tanks and Miscellaneous Metal Work. 


GENERAL OFFICE: 





2 No. 716 E. 13th ST., New York, U.S.A. 


Cable Address, ‘* Paila,’’ New York. 
Telephone Call, 1229-18th Street, New York. 




























SOLE IMPORTER OF THE CELEBRATED 


‘German (Stettin-Didier) Clay Gas Retorts, 


| BLOCES, TILES, FIREBRICES, FIRE CEMENT 
| Stettin ‘‘Anchor” & ‘‘Eagle’ Brand Portland Cement 
10 & 12 Old Slip, New York. 


IRON MASS 


For Gas Purification. 


Acts mmediately, and more efficiently than any other puri- 
‘ying agent now in use. 


GREENPOINT CHEMICAL WORKS, 


Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 


























BAXTER & LYNN. 


GAS ENGINEERING 


CONSTRUCTION. 


Examination Made of Gas Properties. 


a THE ANDERSON Gsteine tink 


Made in all sizes. 











5 Pipe Suiting 7 Tool ; 


For Cutting Cast, Wrought 
Iron, Gas & Water Pipes. 


THE pasenete PIPE CUTTER 
COMPANY, Manufacturers, 
Bh yore hon E.Boston,Mass 
N. Y. Office, 135 ay tol - 

C.H. TucKER, JR., 


WALDO BROS., 


102 Milk Street, Boston, 


Values Ascertained, and 
Advice as to Management. 


> 


OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
aK _LONNE-BREDEL eum. 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 


Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants’to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


No. 118 F'arwvell Awenue, - - Milwaukee, Wis. 


Eastern Agents: AMERICAN GAS C0,, Construction Department, 222 So. 3d St., Phila., Pa. 














— _ 
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~ _ROOTS’_. 


LATEST IMPROVED GAS EXHAUSTER 


——AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 











———EEe 









». “f°. 3. @ 
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— __ =u par : oe: = ‘ Snccall 
INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 





P. H. & F. M. ROOTS CO. 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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THE WESTERN 


FORT WAYNE, 


Improved Lowe Water Gas Apparatus. 
Coal Gas Apparatus and Machinery. 
Gas Valves and Flanged Specials. 
Builders of Complete Gas Works. 


WM. HENRY WHITE, 


EASTERN AGENT, 
32 Pine Street, New York. 








CONSTRUCTION CO, 


IN DIANA. 














CHAPMAN VALVE MANUFACTURING C0,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent 
Nozzie Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 


New York Office, 28 Platt St. 








Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S. A. 


Double and Single Gate Valves, %4” to 72 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 














GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 


© Rush St., Near Division Ave., Brooklyn, N. VY. 








The Cas Engineer’s 


Laboratory Handbook. 
By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A.M. CALLENDEM & OW., 3 Pine Street, N.Y. Ciiy 


Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CQO., 32 PINE 8r7., N. Y. City 





EARJO ES. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 





By Gzores Lunar. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davi A; Gnawa. 8vo., Cloth. Price $8. 
Orders for tnese books may be sent to this office. 
Ae M. CALLENDER & ©CO., 





32 Pine Sr., N. Y. Crry 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 


ESTABLISHED 1884. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, — ST. LOUIS, 





SAN FRANGISCO. 
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‘JULY, 1898. 

i“ ‘Table No. 2. 
ey } Table No. 1. || NEW YORK 

i | FOLLOWING THE CITY. 
a il MOON. Au. Nieut 

° | LIGHTING. 

a ie AEF i ‘ew Fa 
= Pi Light. ie ixting ruish.| | Light | moe 
| | P.M. | AM. 
Fri. | 1} 1.50 aM) 3.30 aM) 7.30 | 3.15 
Sat. | 2|No L. No L. 7.00 | 3.15 
Sun. 3|No L.rM No L. 7.30 | 3.15 
Mon.| 4|NoL, |No L. 7.30 | 3.15 
Tue. | 5 8.00 pm|10.00 p|| 7.30 | 3.15 
Wed.| 6] 8.00 [10.30 || 7.30 | 3.15 
Thu.| 7} 8.00 {11.00 || 7.30| 3.15 
Fri. | 8| 8.00 [11.20 || 7.30 | 3.15 
Sat. | 9| 8.00 |11.50 | 7.30 | 3.15 
Sun. {10} 8.00 1q/12.10 am}) 7.30 | 3.15 
Mon. |11} 8.00  |12.40 || 7.30 | 3.15 
Tue. |12] 8.00 1.20 | 7.30 ] 3.15 
Wed. |13} 8.00 2.00 || 7.30 | 3.15 
Thu. | 14} 8.00 2.40 || 7.30 | 3.15 
Fri. | 15} 8.00 3.40 7.30 | 3.15 
Sat. |16| 8.00 3.40 = || 7.20 | 3.15 
Sun. {17} 7.50 3.50 = || 7.20 | 3.15 
Mon. |18} 7. 50NM| 3.50 || 7.20 | 3.15 
Tue. |19| 7.50 3.50 7.20 | 3.15 
Wed. |20| 7.50 3.50 || 7.20} 3.15 
Thu, |21| 7.50 3.50 | ‘7.20 | 3.15 
Fri. |22} 7.50 3.50 || 7.20 | 3.15 
Sat. [23] 8.30 3.50 || 7.20 | 3.15 
Sun. }24| 9.00 | 3.50 || 7.20) 3.15 
Mon. |25| 9.30 | 3.50 | 7.20 | 3.15 
Tue. |26/10.00 FQ! 3.50 7.20 | 3.15 
Wed. |27/10.40 3.50 7.20 | 3.15 
Thu. |28/11.30 | 3.50 |} 7.20] 3.15 
Fri. |29/12.40 am} 3.50 7.20 | 3.15 
Sat. [30}) 1.50 | 3.50 || 7.10 | 3.30 
Sun 31 ‘No I L. No L. | 7.10 1 3.30 





TOTAL HOURS LIGHTING 
DURING 1898. 








By Table No. 1. By Table No. 2. 


Hrs.Min. Hrs.Min. 
January ....210.40 | January. ...423.20 
February. ..186.40 | February. ..355.25 


March..... 181.20 | March..... 355.35 
April.......166.10 | April...... 298.50 

_ ore 156.40 | May....... 264.50 
JUNG ..<.-. 144.30 | June...... 234.25 
ee 147.30 | July....... 243.45 


August ....157.10 | August ....280.25 
September ..169.50 | September. .321.15 
October... .186.00 | October .. ..374.30 
November.. 204.30 | November ..401.40 
December. .218.30 | December. .433.45 








Total, yr. .2129.30 | Total, yr...3987.45 
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Welsbach Patent Sustained. 
INJUNCTION GRANTED. 


Bor 








Judge Townsend, in the United States Circuit Court for the 
Southern District of New York, has handed down a decision 
sustaining the Welsbach Light Company’s Rawson patent, and 
adjudged THE SUNLIGHT INCANDESCENT GAS LIGHT COMPANY to be 
an infringer. This Company has been enjoined from the further 
use of its method of manufacture of incandescent mantles or the 
sale or use of the same, and ordered to render an accounting. 


A further decision has been handed down by Judge Lacombe 
in the United States Circuit Court, granting a motion for a similar 
injunction againstTHE REX INCANDESCENT LIGHT COMPANY. 

Every other manufacturer of incandescent mantles in the 
United States is under these decisions an infringer of this patent, 
and the Welsbach Light Company will proceed against them 
at once. 


We again caution gas companies and the public generally 
against the purchase of any incandescent mantle other than that 
made and sold by the Welsbach Light Company or its agents. 


Every genuine Welsbach lamp has the trade mark “ Wels- 


bach” conspicuously printed upon the package and upon the 
burner itself. 


Dealers desiring to handle the genuine article should communicate with the 


WELSBACH COMMERCIAL COMPANY, 
Drexel Building, Philadelphia. 
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The United bas Improvement Company, 


DREXEL BUILDING, PHILA., PA. 











The Standard Junior, 
The Standard Double Superheater, 


Lowe WatTeER Gas APPARATUS. 




















Total Built and under Construction, 


281 Sets—Daily Capacity, 179,850,000 Cu. Ft. 
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ALEX. C. HumPHRErsS, M,E., ARTHUR G. GLASGOW, M. Bu 
BANK OF COMMERCE BUILDING, CaBLe ADDRESS, 9 vicroria ST., 
(31 NASSAU STREET.) LONDON @& NEW YORK, LONDON, S&S. W., 
MEW YORK. < HUMGLAS."* ENGLANO. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














New YORK, 33 NASSAU 5ST. PHILADELPHIA, 1932 MARKET ST. CHICAGO, 64 LAKE ST. 


agsssntt STREET LIGHTING Coyp Ny 


——OQOWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


THE NEW IMPROVED#" PATENTED 
STREET LIGHT BURNER. 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 


Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 










STYLE No. 81. 


STYLE No. 97. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 
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NATIONAL GASax WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus = | 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 




































Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most e.ucient purifying material ever offered as a 


‘ ” 
‘TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 


AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 

















Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 357 Canal St, New York. 
Fughes' GLAS FERNE-OKDE QNETLL'S OXIDE, | 


[s a superior natural Hydrated Oxide of Iron. | (NATURAL BOG ORE) 


Will give a higher purification per bushel than | 


b6 Gas Works 9 any other material. We ship the pure Oxide | For Gas Pu rification : 
9 | of Iron, containing no sawdust, thus effecting | 
a saving in freight, leaving the consumer to | Has the Largest Annual Sale of Any Oxide 


Their Construction and Arrangement, | ‘Bish the diluent ata nominal cost. It is now snigyesesennin 
8 used by the largest gas companies in the West. | ¢4§ PURIFICATION AND CHEMICAL CO., LTD., 


Full information, with references to many users, and 
delivered in any locality, furnished on application to 160, 161, 162 Palmerston Buildings, 


H.W. Douglas ("Ges Company ) ANN Arbor ; Mich. | Old Broad St., London, E.C., Eng. 














And the Manufacture and 
Distribution of Coal Gas. 














Originally written by SAM’L HUGHES, C.E. P arson’s Steam : Blower, 


Rewritten and Much Enlarged by OR IMPROVING BAD DRAUGHT er AND FOR BURNING BREEZ! 
WM. RICHARDS, C.E ov 


ent titer N > LAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 
PARSON’S AIR JET TUBE CLEANER. 


Price, $1.65. FOR CLEANING BOILER TUBES, 


These devices are all first-class. They will be sent to any responsible party ve trial. No sai 
A. M. CALLENDER & CO..,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOVER COMPANY 


82 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y 


provements. 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Qeean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices: 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOKS. 





TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 

CHEMISTRY * ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $83.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 


PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. ’ 


COAL: Its History and Use. By Pref. Thorpe. $3.50. 
THE GAS WORKS OF LUNDON. By Colburn. 60 cents. | 
HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


THE MANAGEMENT OF SMALL GAS WORKS. By | 
CU, J. R. Humphreys. $1. 


tg ye Pa GAS ENGINEERING STUDENTS. By D. 
cen 
GASFITTER'S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 


“i OF GAS WORKS, by Walter Ralph Her- | 


DIGEST OF GAS CASES. $5. 


oe 4 HINTS 4 REGENERATOR FURNACES 
y M.Graham. $1.25. 


BH ghar OF COAL TAR AND AI EAOAL, 
LIQUOR. By Geo. Lunge. New edition. $12.50 

A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A 
Graham. $3. 

A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 

ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 | 


| HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


| wemarien ON MASONRY CONSTRUCTION. Baker. $5 | 


| GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. | 
$9.50 ELECTRIC LIGHT FITTING. $2. 


Hornby, F.1.C. 





AM&“RICAN PLUMBING. By Alfred Revill. $2. 


| CEMENT ; A Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


| INDUSTRIAL PHOTOMETRY, with Foy Application te 
Electric Lighting. By A. Palaz, Sc \ 


| ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50 


—_ TRANSMISSION OF ENERGY. By G. Knapp. 


a. POCKETBOOK. By Monroe and Jamie 
son 2.50, 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


| PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 

| PRAT S a GUIDE TO THE TESTING OF INSULATE 
WIRES AND CABLES. $1. 

ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 


| GAS F pan ~guai AND GAS FITTING. By W. P. Gerhard. | pRacTICAL ELECTRICITY. $2.50. 


50 cen’ 


| PRACTICAL PLUMBING. By P. J. Davies. $3. 


| GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50, 


ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, — and Applications. By 


John T. Sprague, M.LE.E 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order No 


books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 
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The Despard Gas Goal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrkK§, FE. 


MINES, - 
WHARVES, - 
OFFICE, 


Clarksburgh, Harrison Co., West Va. 
= Locust Point, Baltimore, Md. 
640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 


W.D. ALTHOUSE & CO. 


Reading Terminal—Philadeiphia. 


‘Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL, 


AND 


KENTUCKY CANNELS. 


AGENTS, 

















KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 











GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Price, $5.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent tc 


Ae M. CALLENDER & CO., 32 Pine St., Noi. 





—— Tee —— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations or 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


FPointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EpmuND H. McCuLLouaga, Prest. CHAS. F. GODSHALL, Treas, H. C. ApAmMs, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®E), N. Y. 





Since the commencement of operations by this Company its well-known - 
Coal has been largely used by the Gas Companies of New England and tue 
Middle States, and its character is establisned as having no superior in gas- 
giving qualities, and :n freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
‘Toledo, O., and Pittshvnuren, Pa 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York City. 








7O 
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Established 1858. tncorporated 1890, 


Cuas. E. Grecory ee Davin R. Daty V. Prest. & Treas. 
D. ABERNETEY. Sec. 


J.H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


——_202__—__ 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 











@2sa___ 


Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


=a —__— 
SOLE MANUFACTURERS OF THE & 


FLEMMING GENERATOR GAS FURNACE 


E. D. Phe A.H 
Presi dent. 








. GUTKES, H. A. PEREINs, 
Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co.,|- 


CAS RETORTS 
Manufacturers of ‘ FIRE BRICK 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke, Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


a of the Coze System of Inclined Retorts. 


NSP bine st. St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 
Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 








Adam Weber, 


Proprietor, 


‘ Manhattan Fire Brick and Knameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 















FIRE — 
AND 


Cray RETORTS*# 

















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue, 


PITTSBURGH, PA, P. 0. Box 373 


Successor to WiLGTIAM GARDNER ww Sow 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


" EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N: J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Glay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Ftc. 





GEROULD'S IMPROVED RETORT CEMENT 


A vement of great value for patching retorts, putting on 


mouth- 
pieces, Making up all bench-work joints, oo blast furnaces 
Economic 


and cupolas. This cement is mixed ready for 
and thorough in its work. mo warranted to stick. 


PRICE LIST. 
In Kegs 10010200 = gn ind 
In Kegs, 100 to 200 - * 6 st, 805% 
In Kegs less than 100 “ “7 @p-.* 


Cc. LL. GHROULD & CO., 


N. 34 & Prospect Avs., Mit. Vernon, N.W¥.- 


Western Agent. H. T. GEROULD. Centralia, Ils. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 rine Street, St. Louis, Mo. 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Fall Depth Benches of Our Own Design, 
Containing 6,8 or 9 Retorts. 


We have Greatly Improved our Recuperators. 
Coke can be used as Fuel in Furnaces. 





Coal or 








Taeo. J. Smrra, Prest. J. A. Tay.or, Sec’y 
A. Lams, Vice-Prest. and Supt. 


“ BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


‘LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 





Red and Buff Ornamental Tiles and Chim: 


ney Tops. Baker Oven Tiles 13x 13x32 
and 10x10x2. 


WALDO BROS., 102 MILE ST., BOSTON, MASS 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A. M. CALLENDER & CO., 82 Pine Street, N. Y. City 


With Numerous [llustrations, 


Price, $3.00 





FE 
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Do you wish to Know 


COXs ° what size of Pipe to use to convey any quantity of Gas, any distance, with 


a CAS-FLOW 
» COMPUTER, 
< 
e 
























any loss of pressure, and any initial or final pressure? - Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 





calculations needed. Saves time, money and mistakes. 


Price, 6.5x8 inches, in cloth case, $2.50. 
For sale by 
9} A. M. CALLENDER & CO., 32 Pine St.. N. Y. Citv. 


| POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS. 
TO WHICH IS ALSO APPENDED 
THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTAN1S USED. 


Ph HERMAW POOLE, > ee re 
FIRST EDITION. 
Frice $3. Bor Sale hv 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York City. 

















Seige: 
Seah 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE EH, of London, Hne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


THE MANAGEMENT OF SMALL GAS WORKS 


By C. J. R. HUMPHREYS. 











Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New Yor} 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R'm 18, Vulcan sldg,, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Revérsible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 

















GAS ; ENGINEERING COMPANY. 


INCORPORATED, 











| Conestoga Building, PITTSBURGH, PA. 
ora spree ecemeeaatinnss F. L. SLOCUM, Pres’t. 
Gas Works Machinery af all kinds, SAE ROees ews 
PMTSBURGH WASHER ‘SCRUBBER, | \ 


NTS FOR 


FELDMANN "AMMONIA MACHINE, 


To * poodad — g Sulphate, Aqua, Chloride 
and Concentr: ated Liquors. 


The Erection an Bi-Product Coke Ovens 
a Specialty. 


=== ee ee: Faux System of Recuperative Benches. , 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


KEI Murray Manufacturing Company, 


Steel Gasholder Tanks, 


Sinate, Douste AND TRIPLE-LIFT GASHOLDERS. 
fee HORIZONTAL AND VERTICAL STORAGE OIL TANKS ceeem 


lron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Gast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubax« Flange, Outside ScrewaaQuick Opening, 3 to 36 In. Diam. 

















COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 





July «1, 1898. 


















~ Triple, Double and Single-Lift Gasholders, 
[ron Holder Tanks, | CONDENSERS. 
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ROOF FRAMES. | SI Scrubbers, 
Girders. | Bench Castings. 
| | 
BEAMS | : OIL STORAGE TANKS 
PURIFIERS. > Boilers. 


PATENT STANDARD WASHER- SCRUBBER 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works sili cate and Constructed. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
Translated with 7 ermission of the author by GEO. M. RICHMOND, MLE 


Frice, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York 
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R, D. WooD & CO,, "ses. Maters or The Mitche 


400 Chestnut Street, Philadelphia, Pa. 1 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


GCcas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 








EL EEELPEL EEE 


ea ee 


== = ; = pa, 
a mh fa an apy | 
— em fh) 


{ 


MLA OC rE eT Tee SY 


fim eR te 
of Ltd 

a 
: adden inn 


Send for Pamphlet. 





Dunham Patent Specials. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 








245 Broadway, New York Gity. —orfices- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 
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BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. .......e 
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Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and near 2 ciated premmare. Send for compies. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartfor d. Gonn. Co. A. GEFRORER. 


248 N. Sth 8t., Phila., Pa 
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AWWA . H. RANSHAW, Prest. & Mangr. T. H. Brreu, Asst. Mangr 


\/ THE STACEY MANUFACTURING CO 


a 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


e5es*ra*: 
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Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEORGE SHEPARD PAGE'S SONS, 


AGENTS FOR 


The Ammonia Washer-=Scrubber 


The Ammonia Scrubber (late ‘‘Standard”) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers. The fact of there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 
69 Wall Street, = = New York City. 


Mote tete terete et 
























W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


Formerly with the Continental Iron Works. 269 Front Street, East. Toronto, Canada. 


Draughtsman and Constructing Engineer. Enopuicoens or tHe IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kin: of Oil, Anthracite Coal, Gas 
siruction of new works or alteration of old works. Special House or Oven Coke 
attention given to Patent Office drawings. : 


Office, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 
Plans and Estimates Furnished. 
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(842 = fleily & Fowler, = 1898 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 




















| ’ Single or Telescopic. With or Without Iron or Steel Tanks. 
se ince OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 





J AM c C 4 ] Successors to HERRING & FLOYD, 
, FLOYD 5 SONS, Oregon Iron Works, 
* West 20th and 21st Streets, Between 10th & 11th Avenues, New York Citv. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Iwo, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal liquor, used by 50 Gas Companies and Gokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. YY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 

















BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





% Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SGRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder’ was in actual use in 90 days from receipt of order. Capacity of Holder, 600,000 Cu.Ft. 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
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“ote WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe, plana  wemvaeeinadicn 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


= W CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Columns, 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 














Joists, Cellar Grates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 




















Davio Leavitt Houau, 
26 CORTLANDT ST., N.Y. CITY. “Glose speculs, UMMOND “aanongan” Sen eT Tae Eaatanaen Tonk baer ante, Pata. Pe 
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Consulting Engineer. Se NR ee 8 


meh and Appraisals. - sara i 
Designs and Estimates. | OAS dinVi y IK r dP * 7p. | ¥ 
Contractor. | x MANUFACTURERS OF 
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A. M. CALLENDER & CO., 32 Pine Street, N.Y. 


gee ee GENERAL SALES oR. WAY | CAST IRON PIPE AND SPECIAL CASTINGS 

Special Agent for Selling & Purchasing. Western Office: Monadnock Block, Chicago, ls. | also, FLANGE PIPE, LAMP POSTS, Etc. 
sietes aikinian Weise (CHARLES MILLAR & SON, Selling Agents, Utics, N. Y. 
ON THE CONSTRUCTION AND WORKING OF | Hy | f | Sez F 
Regenerator Furnaces, fe f OW ND RY els Male ine 
By Maurice Granam, C.E. | zzS3 gists 

Brice. Sth CAST IRON PIPE and SPECIALS FOR WATER AND GAS. 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 














The amount of gas delivered for 

the coin can be instantly and The gas registered agrees abso- 
positively changed without re- 
moving the meter or replacing 


any parts. 


lutely with the amount pur- 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 30,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
ALBANY, N. Y. 


NEW YORK. CHICACO. 
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NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 











MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


: Test and Experimental Meters, Pressure Registers, Pressure Gauges 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


— orders Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 

















CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





nn Perfect” Gas Stoves —-- 








METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 








FACTORY AT ERIB, PA. 








Use keystone Meters. 


Royersford, Pa. 





















American Gas Light Zouruai, 


American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted oy 
4» | when the scale of gas rates is changed. E a 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphlfa, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Gur Own Patents. Strong. Simple. PROMPT _ ATTENTION. _CORRESPONDENCE SOLICITED, 


FIELDS ANALYSIS 


E*or the Year 180'7. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 





























JOHN W. FIELD. Sec. & Cen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No 82 Pine Street, N. Y. City. 








THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 


DETROIT, MICH. 


Manufacturers of.. 


GAS METERS of the HIGHEST QUALITY 





METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 


Detroit is one of the best shipping points in the United States for prompt deliveries by rail or watet 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, 39 Cortlandt St, Boston, 19 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 








JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. “ 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 








MANUFACTURERS OF 


(ae. STATION METERS, 


m6 ‘™ 





. ey CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete, 


Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 























This Meter is an 





Gnavielified success in 


7; SIMPLE. 











Great Britain. 


DURABLE 





. ACCURATE . 


Its simplicity of con- 








struction, and the 








positive character of 





. RELIABLE 


the service performed 





by it, have given it 


All Parts 
Interchangeable 





pre-eminence. 








Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 





